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Ford and your Ford Dealer 

Introducing two 
Compare them with any 

on any basis 



Here are some facts 
on the new Fords to 
help you compare: 

Look close at durability... 

Over 200 sq. ft. of the 1975 Ford Styleside pick- 
up's metal surface is gal\'ani:ed to resist rust. 
Styleside pickup htixes are constructed with 
coved comers to reduce rust-hreeding seams. 
A 4-coat painting process creates a durable pro- 
tective finish. 

There is double-strong construction in all these 
key areas: 

•double quarter panels in cabs 
•double cargo btix side walls and tailgate 
•double-wall doors 

•di^uble-wall fenders have built-in galvanireil 

tender aprons 
•double liiHid s<.-i.tions tor strength 

Result of Ford's high-durability engineering: 
iMori" than ^2 out of ex cry 100 Ford triu lcs bui(( 
in the last 12 years are still on (he loh, accord- 
ing to tigure^ turni^lu-d bv thi- i\ L P<iil.>SiCii 



Check ride and handling... 

Fords exclusive Twin-l-Bcani front susfx^nsion 
is not the conwnrional car-type front end vou 
tind on many pickups Ford s tu o torged 1-lx-am 
axles give vou real truck strength plus easy han- 
dling ancf smcxith ride. 

The Ford pickup is quiet because it's a Ford. 
Stiiidly engineered . carefully crafted. 




Built-in air conditioning Coved box corners, 
oermifs fulllpqroom Reduces rust. 




Anti-rust galvanizing Gas tanU. Is out of 
of sheet metal cab. inside frame. 



Look close at economy... 

New power with 6-cylinder economy is deliv- 
ered by Ford's 300 Six, now standard in mosi 
models. Economy V-8 is Ford's 302. smallesi 
V-8 in the industry 

• New solid-state ignition in Ford's F-lOO's re 
duces scheduled maintenance. 

• Radial tires offered on most models. 

• New fuel monitor warning light "reads'" thi 
engine to let you know when you are not ii 
the most economical driving range. 

• Ford s high trade-in value is your ultimati 
payoff: used vehicle "blue bcKiks' show Fore 
pickups among the leaders in this imponan 
dollars-and-cents category 

And Ford pickup sticker prices are well undei 
those for most mid-si:e cars. Feature for feature 
dollar for dollar, you'll find that Ford pick 
ups are a solid value tor '75. 

Free book helps you 
compare... 

Ask vour hird IValer tor the new free Knik 
"THE CLOSER VOL' LOOK AT PICKL'PS: 
Gners pickup c]ualitv. durability, opi-rarinj 
economies, resale value, much more 



tivite you to look close*** 



Eew 75 Fords, 
ther pickups you choose 
ou wish. 




front to back. It holds up to 44 cubic feet of extra cargo in Full-width seat folds flat Dual, foam jump seats Easy entry to big cargo 
the protected, lockable space behind the front seat. like wagon for cargo. fold out of way for cargo. space from either side. 



New Heavy Duty '/z-Ton Pickups 

Sew Ford F-150 Series... available with either regular or Supcr- 
2ab. ..carr^' up to a ton of people and payload . . . have a smooth 
■idc for their capacity. They use either leaded or unleaded fuel. 

Ford Cabs have 66 inches of shoulder rcxim. seat three big 
nen in comfort. TTieir seat is full-foam, seven inches deep. And 
:\'cn the regular cab has a handy storage space behind the seat. 

?ord Pickup choice includes 4-wheel drive . .Camper Spe- 
:ials to 10.000 lbs. GVW' .n-ailer-towing GCWs to 18,500 lbs. .. 
Woor crew cab models. Look close at all the 75 Ford pickups at 
;our Ford Dealer's. 



FORD 
SERIES 


GVW 
RANGE 


USABLE 
FUEL 


F-100 


4650- 
57CX) 


Unleaded 


F-150 


6050 


Unleaded 
or Leaded 


F-250 


6200- 
8100 


Unleaded 
or Leaded 


F-350 


6600- 
10.000 


Unleaded 
or Leaded 



'ickups shown are equipped with optional whiiewall tires, rear bumper, radio; SuperCab has two-tone paint 



Look close... at your 
local Ford Dealer's. 
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"If we can do it, 
you can do it!" 



'As lo7ig as you get a little 
help from your friends!" 



^ Georgia f^cific 



REGISTERED 
DEALER 




The book: our new 32-page 

remodeling guide, full of ideas 

every do-it-yourselfer can use. 

And it's just 25c, at your 

G-P Registered Dealer. He's also got 

all kinds of quality G-P products. 

The right tools, too. Plus helpful advice, 

whenever you need it ! 

Call 800/447-4700 (in Illinois, 
800/322-4400) to find your nearest 
G-P Registered Dealer. 

Georgia-Pacific, Portland, Oregon 97204. 



PS READERS TALK BACK 



Avoiding those roadside ripoffs 

One objection to the no-spare-tire 
concept ["Don't Spare That Spare," De- 
troit Report, July] is that it puts the 
motorist at the complete "mercy" of 




roadside mechanics — far from home, 
and with no alternative. I'm totally 
against being stranded in such a situa- 
tion. 

Sid Magnes. Long Beach, Calif. 

When two bulbs aren't 
twice as bright as one 

"Super Searchlights You Can Carry" 
[PS, July] was of great Interest to me 
as I use this type of searchlight in po- 
lice work. I believe there's an error in 
your chart, however: Beam candlepower 
under "What Tests Showed" for the 
Wallfrin La-Cal H30 single-bulb search- 
light is given as 66,100 while beam 
candlepower for Wallfrin's H600 dou- 
ble-bulb unit Is only 38,900. How is 
this possible? 

Richard D. Mahaney, Matich, Mass. 

Author Erik H. Arctander replies: 

Electrical Testing Laboratories stands 
behind its test data, which we reported 
accurately. Every manufacturer's spot- 
light came out substantially below its 
nominal beam candlepower rating in 
ETL's tests because, as explained in the 
article, ETL measures the beam's aver- 
age brightness, rather than the brightest 
hot spot In it. This accounts for the 
66,100'CP measurement on Wallfrin's 
H30. And this combined with reflector 
shape accounts for the 38,900-CP read- 
ing on the H600. The raw light — called 
"flux" — is there, but spread over 16 
horizontal degrees and seven vertical 
degrees instead of concentrated in a 
narrow beam. My original caption for 
ttte H600, shortened to Ht tfie space, 
ended: "Test shows Ifs a bright flood- 
light." And so It Is. 

On the line, every time 

"Say, Smokey — " Is your magazine's 
finest feature. In every issue, of course, 
but in the IVlay issue particularly, I am 
Impressed, not only by Smokey's solid 
grasp of car problems, but by his mod- 



est, straightforward answers. Smoicey 
probably has hang-ups lilie the rest of 
us have, but he always la^ the answer 
right on the line. You can't hardly get 
that kind no more. 

James E. Tarr, Las Cruces, N. Mex. 

Who needs AC anyway? 

Your cover story [July '74] on wind 
power is one of a number of such arti- 
cles that have convinced me that this 
method of power generation has impor- 
tant future applications. One major 
stumbling block, however, is that most 
home appliances are designed to func- 
tion with a fixed-frequency AC power 
supply, whereas wind-powered genera- 
tors churn out DC. 

Wind-power designers are going 
through all sorts of machinations trying 
to convert DC to AC, but none seems to 
be considering the opposite approach. It 
is generally acknowledged that incan- 
descent lamps and resistance heaters 
can run on DC as well as on AC, but 
many people do not realize that "AC- 
only" devices such as TV's can be de- 
signed to run on DC — in many cases 
more efficiently than on AC 

AC came into common usage when it 
was learned that It was Impractical to 
transmit DC over long distances. How- 
ever, an individual home or small com- 
munity can function more efficiently 
with a DC power source than with AC if 
its electrical appliances are designed to 
use this mode. 

Howard Sinberg, Bronx, N.Y. 

You have a point for small, on-site 
wind generators: a problem, however, 
might be to show industry that there's 
enough demand to justify the manufac- 
ture of DC appliaruses. 

And speal(ing of on-site 
wind generators . . . 

Your article on wind power was very 
interesting and presented an excellent 
picture of current experiments. How- 
ever, you flat blew it with your comment 
that "devices range from an oil drum 
split lengthwise and welded to a center 
axle to complex assemblies . . ." You 
should have started with the fancy ones 
and led up to the oti drum. Your so- 
called oil drum was developed many 
years ago by Savonius and is the most 
practical to date. 

In 1931, in Owens Valley, Calif., we 
built and used a three-drum-stacked Sa- 
vonius, set up 60° out of phase on a 
two-inch pipe shaft with Ford wheel 
bearings top and bottom; pulled two 



12-volt Dodge generators and one six- 
volt Ford Model A squirrel-cage genera- 
tor on a belt drive. 

We produced six-volt power at three 
mph and 12 volts at six mph; used a 
manual fly-ball governor to engage the 
12-volt generators. The six-volt was en- 
gaged at all times. Overspeed control 
was also manual. We limited the S rotor 
to 120 rpm, with a pendulum-swing arm 
that closed the plywood "flaps." 

The S rotor is simple, doesn't re- 
quire a tower, can be serviced from the 
ground, doesn't need a tali, operatea on 
prevailing winds, and handles switching 
gusts without "hunting." 

Don't be fooled by those fancy-look- 
ing expensive dudes. 
A. C. Smith, Tech. Dir., Power Genera- 
tion Cooling Systems, Seattle, Wash. 

Author E. F. Lindsley replies: Sure, 
the Savonius rotor, built from split oil 
drums (see drawing), has been around 
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S-ROTOR DESIGN . 
(VIEWED FROM TOf^ 



since the 20's and 30's — plenty of time 
for it to change the world if it was go- 
ing to do so. It's great for do-it-yourself- 
ers who want to experiment with on-site 
power, but in the merall view o/ serious 
power from the wind We not significant. 

Continued 

Copyriglued material 



HARDWARE STORES 



There are 4500 True Value Hardware Stores in 50 states. 
Look under "Hardware" in the classified 



phone directoi 




Get your "Fall 
Shopper" Circular, 
full of timely 
values from partici- 
pating True Value 
Hardware Stores. 





24 "Level ^^^^Hip Roof Tool I 



{a] Mid-weight die-cast alumi 
num can't rust or warp. Rein 
forced comers assure lasting ac- 
curacy. 4 plumb and 2 level vials 
sealed against moisture. TT6 5.96 

Kad(&lhckBi** Jigsaw 

|B Do straight, curved, scroll 
cuts in wood, metal and plastic. 
Burnout-protected, double-insu- 
lated. Cuts r hardwood, Vl-i 
soft wood. 3200 spm. 7504 . . . 8.99 



Tool Chest 

^ Big storage in comptact unit. 
Electric-weld steel, 1-pc. hinge. 
Roomy top till plus 2 spill-proof 
drawers that lock when lid 
closes. 10 X 22 X QVz". TT902 16.99 



Rugged, well-built steel box with p 
of room for tools and parts, plus tote 
with socket compartment. Heavy- 
drawbolt for padlock. 
8'/2xl9x7" deep. n819 



SteJSJrtiLi Big %" Drill 

[d] Double-insulated and shock- 
proof. Powerful double-reduction 
gears, UL listed. Drills steel, 
^j" wood. With chuck key and 
holder. 1000 rpm. 4100 9.99 




Power Point Di 

Complete 13-pc. set includes sizes '/ 
V4", plus center punch and carry 
Long-wearing, hardened points zip' 
both woods and metals. Fit 
any electric drill. LBD13 



3.J 




#ffl5Bi ^ Fine Steel Blades Wet 'n Dry Vac #IH5B^ 78-pc. Socket 



Rustproof alloy steel with universal arbor 
holes. 7'/j" circular chisel-tooth combina- 
tion or plywood-formica blades. Each . 1.99 
3-pc. Jig Saw Blades; 7, 10 and 12-tooth. 
1" stroke, fit most machines. Set 69c 



Power to vacuum dirt, debris and water 
from, home, car, patio, pool. 8 gal. dry ca- 
pacity, 6 gal. wet. Automatic shut -off pro- 
tects motor. With hose, jk jk £x pj 
dolly, accessories. TT650 • ^ O 



Includes 'A", %" and V2" sq. dr. so( 
spark plug socket, punch and chis€ 
screwdrivers, hex key set, wrenches, 
saw and blades. Made in USA. T3778 
11-pc. %"sq. dr. sockets. T3811 



COTTER & COMPANY. Warehouse Distributors. 100% Member-Owned. Chicago. Cleveland: Philadelphia; Los Angeles. Ponlarxl. Ore ; Manchester. N H . Kansas Citv: Atlanta, and Dallas serving overAWC 
change without notice. Space may prevent some participating True Value Stores from stocking all iterns. Most famous name brands illustrated are also available at many other hardware stores. Forhunesivatuig 
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n one of 8 new cars - 1 975 AMC Matadors - or one of more than 1 500 other prizes. 
! page 147 for details, fill in the entry and bring it to your True Value Hardware Store. 




Screwdriver Sets IQFULIERI Vinyl-Grip Pliers 



x;. Set. 6 screwdrivers, a size for every 
fed, with magnetized blades and vinyl 
ijjs, plus combination regular and phil- 

is offset key. With wall rack. GL8 99c 

x;. Set in vinyl pouch. TS5 4.95 



Drop forged steel, furnace hardened and 
oil tempered. Built to give a lifetime of de- 
pendable service. All rust-proof finishes. 

10 " groove-lock plier. 113 3.79 

8" slip joint plier. 112 1.66 




Builder's Hammer 

11 polished steel head and select hickory 
ndle, triple wedged and epoxy sealed for 
ire-Lok" handle tightness. Well-bal- 
ced for extra driving 
wer. 16-oz. F16TT 



4.50 




1 



Propane 
Torch Set 

Instant heat to 
lay tile, thaw 
pipes, do doz- 
ens of things. 
Fuel cylinder, 
all-brass valve 
assembly, pencil 
point burner all 
included. UL 
approved. TT555. 

4.75 




vay knife works to cut and scrape. With 

ides, 5V2" handle. 299 88c 

;el square, 24x2 " with 16x1 V2" tongue. 
piDered, lacquered finish. Graduated to 
on face and back. 500C 2.29 



Hand Tool Values ^^^^ Staple Gun 



Shoots staples wherever you'd drive tacks. 
Makes upholstering, screening, insula- 
tion, every kind of tacking job easy. 
Heavy-duty spring action. 
Takes "A" staples. 2750-5 



3.95 



e Hardware Members who own their stores, set their prices and reserve the right to limit quantities. Prices may v.iry anr( are subject to 
■-■fservice - shop at a hardware store Prices expire Nov. 10. 197'!. 



PS readers talk back 



[Continued'[ 

We need megawatts and AC if wind 
power is going to be of value. 

(Readers interested in tfie Savonius 
rotor can get detailed plans, photos, and 
drawings by sending $7.50 to Earth- 
mind, 26510 Josel Drive. Saugus. Calif. 
91350.) 

Everybody ready? 

Now turn page 1 02 upside down 

What an awesome face of "the-man- 
in-the-sun" appears when you turn the 




picture on page 102 [PS, May] upside 
down! It beats "the man-in-the-moon" 
all hollow. 

Stan Phillips, Stratford, Conn. 

He's not interested 
in their bodies 

Jim Dunne's Detroit Report in June 
PS mentions GM's new J-body cars, de- 
signed to fill "the gap between the Vega 
and the Nova." What gap? The cars are 
so similar now that I can't believe 
there's any demand or need for a be- 
tween-size. My advice: Since all Detroit 
compacts grow a few inches every year, 
simply wait until Vega grows to fill the 
"gap" itself. Then replace Vega with an 
all-new little, little car. and so on. 

Next, GM will introduce a Q-body to 
fill the gap between the Vega and itself, 
I suppose. 

Michael Kreski, Providence, R.I. 

Now that you know the facts, 
get out there and lobby I 

Your magazine is one of my favorites 
because of its coverage of new develop- 
ments that are relevant to the crises 
we are now experiencing. Such articles 
as "Can Sunshine Heat (and Cool) Your 
House?" and "New Coal Technology" 
[PS, Mar. '74] and "Wind Power," 
"Just How Good Are Those New Syn- 
thetic Oils?" and "Mix Gas with Water 
for More Miles Per Gallon?" [PS, July 
'74] keep your readers up to date on 
the latest technology. 

If a higher percentage of the Ameri- 
can public were informed through your 

Continued 
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The man who'd 



than a car. 



He doesn't buy a truck like he buys a suit 
of clothes. He's not thinking of how it'll make him 
look when he gets into it. 

It doesn't hmt that a Dodge 
looks so good. But what counts 
even more is the way it's built. 
Because this man shops with more 
than his eyes. He's got a nose for 
trucks, and a feel for trucks. Most 
of all, he's got a head for trucks. 

And he uses them all when 
he buys his Dodge. 
He opens up the hood and takes a long hard 
look inside. This man does a lot of his own work. 
And he wants to be sure he can get his hands on 
things. 

Four-wheel drive. Good. Dodge is famous 
for that, has been since World War II. And this 
man can make good use of the four-wheel drive. 




For one thing, there's rarely a day he does his 
diiving all on a nice paved road. Some days, 
there's no road at all. 

What about the stuff the truck is made of? * 
You hear a man wonder out loud sometimes 
if they make trucks as tough as they used to. Is 1 1 
metal still as thick? In a Dodge, it is. The same 
thick-gauge metal Dodge has used for years. 
Double wall construction, too. So if he ever dents: 
the inside, it won't show on the outside. 

He takes the measm-e of the payload. He'dt 

better. A man who'd rather drive ^ — -3 

a truck than a car doesn't leave i l^mmm^ 
his wheels at some parking lot ' 



rather drive a truck 



ill day. He works his truck like he works himself, 
fie spends a big chunk of his day in it. He grows 
ittached to it almost by the seat of his pants. 

So it counts that the payload is big. It counts 
hat Dodge has the only tailgate that comes off 
iasily. Without a wrench. 

Another thing. This man is rarely a 
lesk jockey. If his truck 
ioesn't work, neither 
loes he. 

So he finds a lot of 
X)mfort in the Electronic 
gnition. What it does is 
^ery simple. It eliminates 
X)ints and condenser. 




That means fewer tune-ups and surer starts. 

The man who'd rather drive a truck than a 
car has another rare characteristic: he doesn't 
head for the highway to get away from his kids. 
He likes to have them around. 

And he'll 
always be a little bit 
grateful to Dodge for 
the Club Cab... 
so he doesn't 
have to squeeze the 
family out. 

Next time you're 
in some spectacular 
part of this country, 
keep an eye out for 
him. 

The man who'd rather drive a truck than 
a car. We're proud so many of them would rather 
drive a Dodge. 
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Extra care in engineering makes a difference. 





Minolta helps you 
unwind. 

Find the way with a fast handling Minolta SR-T. 

You're comfortable with an SR-T from the moment you pick it up. This 
is the 35mm reflex camera that lets you concentrate on the picture, because 
the viewfinder shows all the information needed for correct exposure and 
focusing. You never have to look away from the finder to adjust a Minolta 
SR-T, so you're ready to catch the one photograph that could never be 
taken again. 

And when subjects call for a different perspective, Minolta SR-T cameras 
accept a complete system of interchangeable lenses, from "fisheye" wide 
angle to super-telephoto. 

Let a Minolta SR-T help you untangle the mysteries of photography. For 
more information, see your photo dealer or write to Minolta Corporation, 
101 Williams Drive, Ramsey, New Jersey 07446. In Canada: Anglophoto 
Ltd., P.Q. 




Minolto SR-T Cameras 

Is your camera a means of sell-expression? 11 so, enter the Minolta Creative Photography Contest. Grand 
Prize: two weeks in the South Sea islands lor two, $1000 cosh, and o Minolta SR-T 102. M28 other valu- 
able prizes will be awarded. Nothing to buy. Minolta equipment not required. See your Minolta dealer 
lor details and regislralion. Or write: Minolto Creative Photography Contest. Box I83I, BUiir. Neb. 68009. 



PS readers talk back 

[Continued] 

straightforward articles, perhaps more 
pressure would be exerted on the gov- 
ernment to appropriate funds for re- 
search and development toward solving 
these problems. 

John Morris, Carbondale, III. 

Raising a hornet's nest 

Re: Wordless Workshop [PS, July 
74], where our friend with the light 
bulb uses a bug bomb attached to a 
pole to wipe out a hornet's nest. I dis- 
agree with the solution. Unless the in- 
sects present a very real nuisance, they 
should be left alone. This might teach 
the kids that they are not absolute mas- 
ters over everything they see. Besides, 
hornets and wasps are enemies of some 
of our pests, including the house fly. 

If you must get rid of them, however, 
simply take a flashlight after dark, and 
using a long pole or a few clods of dirt, 
knock the nest down. Use a stick or 
broom and push the nest into a paper 
bag to dispose of it. 

Don Kruser, Lawndale, Calif. 

More engineering, less styling! 

I applaud Popular Science's coverage 
of the energy crisis and conservation. I 
disagree, however, with the emphasis 
always placed in car reports on automo- 
bile styling. Styling changes cost vast 
amounts of money better applied to en- 
gineering improvements and in reducing 
prices to place American cars in a better 
competitive position with foreign 
makes. Our economy needs iti 

Paul F. Eckstein, Bronx, N.Y. 



Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 380 Madison Ave., 
New York, N.Y. 10017 



TO CHANGE YOUR ADDRESS 

or to enter a subscription at 1 yr. $6, 
2 yrs. $11, or 3 yrs. $15, mail this form 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302. 



Are You Moving Soon? 

If you are planning to move, 
please notify us 6 weeks in 
advance and we'll make 
sure your subscription 
moves with you. Please use 
this form and attach your 
magazine address label. 



Name 



New Address 



City State Zip Code 



Moving Date 
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AHACH 
LABEL 
HERE 



For $159.99 

you oan spread 



your wings. 



The Rockwell 9" Home- 
craft® Table Saw. 

You get enough work f 
surface to rip to the center 
ofa 30" board Without ^ 
doing a balancing act 

And you get more fea 
tures than $159.99 ever bought 
before. 

One hundred percent ball- 
bearing construction. Thermal over- 
load protectioa Up-front controls 
(including a safety switch that can 
be locked "off"). 

There's a see-thru blade guard 
with splitter. Antikick-back fingers. 
A self-aligning rip fence. And a 
rugged motor that develops iy2hp at 
3450 rpm 

Get the Rockwell 9" Homecraft 
Table Saw. 

If s the most table saw $159 can buy. 



Rockwell International 




For the Rockwell dealer nearest you, call any time, toll free: 800 234-6000 (Connecticut: 1-800 882-6500). Excluding Alaska and Hawaii. 
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Ihe Marine Cmps 
teadies valuable 

technical skills Just like 
any other service. 



NovKiiriiat makes us difTerenl: 



We're different because of something we 
feel: a fierce pride. 

We've had it for 200 years. But you'll 
begin to feel it in just a few weeks of boot 
camp.Go on to schooling in electronicsor 
aircraft maintenance and your pride will 
grow with you. Earn a pair of corporal's 



stripes, or maybe your own computer 
console and you'll wear the proud name 
"Marine" like you were born with it. 

There are the other services... and 
there is the Marine Corps. If we didn't 
feel there was a difference, we wouldn't 
be the Marines. - 



The Marines 



We're looking for a few good men. 



800-423-2600, toll free, for more information. (In California, call 800-252-0241.) 



Can-Am 175 

mountain goat 
in disguise 



By RAY HILL 



Up in the Massachusetts Berk- 
shires are some of the roughest 
trails in the United States. They're 
often steep and rock-strewn, and 
sometimes at the bottom there's 
a puddle big enough to swallow a 
motorcycle if you pick the wrong 
path through it— and submerge the 
engine even if you pick the right 
one. It was over this terrain that 
I tested Bombardier's Can-Am 175. 

The big question is: C^an a snow- 
mobile company make a good off- 
road motorcycle? In this case the 
answer is yes. I haven't ridden all 
the trail bikes made, but this is 
the best 175cc enduro I've been on. 

When riding up trails that would 
tire a mountain goat, I didn't run 
out of power. I tackled some steep 
rocky hills at just a shade faster 
than a snail's pace— in low gear, 
with engine rpm not much above 
idle. The little 175 kept on pulling, 
with no hint of dying. 

At the bottom of one spine-tin- 
gler was a water-filled bog about 
80 feet long. If ever I had any 



doubts about the Can-Am's ability 
to run under water, they disap- 
peared on the other side of that 
bog. The water was up to che gas 
tank, but the engine never missed 
a beat. 

Two prime reasons for this are 
the bike's highly water-resistant 
Bosch electronic ignition system, 
and the narrow tunnel formed by 
the seat bottom and the rear fen- 
der (the only place intake air can 
get down into the carb ) . 

Other features: narrow rotary- 
valve engine only 10 inches wide 
(one benefit— less engine to get 
snagged in tight spots ) ; extremely 
stout frame and fine steering geom- 
etry that contributes to fine hand- 
ling; almost indestructible poly- 
ethylene fenders; adjustable front 
forks. 

Minor problems: front forks stiff 
until broken in; brake shoes may 
need sanding to remove glaze; on 
some bikes ignition coils have failed 
due to heat buildup. 

If you want a rugged enduro 
motorcycle that will let you exploit 
your riding skills to the ultimate, 
the Can-Am 175 is a good one. DII 





Repeated landings from positions lilce 
this don't bother the Can-Am at all. Tak- 
ing the jouncing here is author Hill. 




With seat removed, washable foam air 
cleaner is visible. Intalce air can enter 
only through this filter, so water has 
tough time getting into carb. 



CAN-AM 175 SPECS 


Engine 


Rotary-valve, two-cycle. 




single-cyl. 


Displacement 


173.6CC 


Bore and stroke 


62 X 57.5mm 


Comp. ratio 


13:1 


Lubrication 


Twin-port injection 


Transmission 


6-speed, constant mesh 


Carburetor 


32mm Bing 


Frame 


High-tensile steel, 




double-loop 


Wheelbase . . 


54 in. 


Gas tank cap. 


1.9 gallons 


Dry weight 


233 lb. 


Cost 


$1165 
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The Seven'n Cidei 




When you make your own 
cider, it just doesn't taste 
like ordinary cider. 

It tastes like apples. 

So fresh and crisp, you 
could almost bite into it. 

Yet, good as it is, we 
suggest you go it one better. 
By mixing the fruit of your 
labor with Seagram's 7 Crown, 
over lots of ice. 

It's a taste as brisk and 
breezy as autumn itself, even 
if your cider isn't homemade. 

The Seven 'n Cider. 

A drink with a catchy way 
of making friends, made 
with the whiskey America 
likes best. 

Seagram's 7 Crown. 
It's America's 




Seagram^ 



Just toss IV2 ounces of Seagram's 7 Crown into a 
mugful of ice, and stir in 6 ounces of fresh, sweet apple cider 




1975IMPALA. 

IT RUNS LEANER, 
rr RUNS CLEANER. 
IT SAVES YOU MONEY 
EVERY MILE. 



All the benefits of full 
size, plus new economies, 
too. 

Impala for '75 still provides 
a lot of room, ride, comfort and 
usable trunk space for the many 
thousands of people who can't 
settle for less than a 
full-size car. 

It also has the new 
Chevrolet Efficiency System, 
built into every 1975 Impala, 
which represents a significant 
step toward economy. The 
System is a group of 
interrelated engineering 
improvements designed to help 
clean the air and save 
you money. 

Run leaner? Rim 
cleaner? What's that mean? 

For instance, when 
businesses run leaner, they run 
more economically. That's what 
our 1975 Impalas are designed 
to do, and that's why we've 




adopted the phrase run leaner. 
By run cleaner we mean the 1975 
Impalas are designed to meet the 
stiffer new Federal emission 



standards, with engines that 
stay cleaner internally because 
of no-lead fuel. 

Improved fuel economy. 

All 1975 Impalas with 
standard V8 engines are 
designed to bring you improved 
fuel economy, thanks to the new 
Efficiency System, new engine 
tuning and easy-rolling, 
GM-Specification steel-belted 
radial ply tires. 

Models with available V8s 
are also designed for improved 
fuel economy; but because of its 
high-performance capability, 
our 454-cubic-inch V8 will show 
limited improvement. 

Surer starting. 

High Energy Ignition, 




standard on all 1975 Impalas, 
delivers a spark that's up to 
85% hotter than conventional 
ignition systems deliver. We 
wanted to make it possible for 
you to approach your Impala 
with greater confidence on cold, 
wet or humid mornings. 

Faster warm-ups. 

Chevrolet's new Early Fuel 
Evaporation is designed to 
reduce stall and chugging 
when you first start out. EFE 




1975 Impala Sport Coupe 

uses exhaust gases in a more 
sophisticated way to warm the 
incoming fuel-air mixture. 
This makes warm-up not only 
faster, but smoother. 

Better performance. 

Clearly, 1975 Impalas are 
designed to be better performers 
than those of the last few years. 

And with catalytic 
converters now taking over most 
of the emission control job, our 
engines can do what Chevy 
engines have long been famous 
for: Deliver smooth, responsive, 
efficient performance. 

Fewer and simpler 
tune'ups. 

With High Energy Ignition 
there are no points to replace, 
and there's no ignition 
condenser to replace. Spark 
plugs, instead of lasting 6,000 
miles, should now last up to 
22,500 miles. 

Tune-ups, as we've known 
them, will be simpler and further 
apart, due to less frequent 



Cci 




adjustment of timing and 
replacement of plugs. 

More miles between oil 
changes and chassis lubes. 

For 1975, we've been able to 
extend our recommended 
maintenance as follows: Oil 
change and chassis lube— every 
six months or 7,500 miles (an 
increase of two months or 1,500 
miles). Oil /liter change— first 
7,500 miles, then every 15,000 
miles (an increase of 1,500 miles 
for the first change, 3,000 miles 
for each later one). Automatic 
transmission fluid change — 
every 30,000 miles (an increase 
of 6,000 miles). 




All that and cleaner air. 

Vi'ith Chevrolet's catalytic 
converter, we've met the new 
Federal emission reductions: 
Exhaust hydrocarbons down 
50% from 1974, carbon 
monoxide reduced 46% 
from 1974. 

We'll keep adding to 
your knowledge. 

As you've seen, this is a 
serious ad, written to be as 
helpful as we can make it at 
announcement time. But it's far 
from the last word you'll hear 
from us about the new 
Chevrolet Efficiency System. 

It's important for you to 
learn about the System, of course. 
But it's important to remember 
this: The engineering facts and 
figures we have at this writing 
support what we're telling you. 
However, as we get deeper into 
the model year, we'll be able to 
report more specific information 
than we can now. So as we 
expand our knowledge, we'll 
be able to expand yours. With 
that understanding, you can see 



that today is no more than step 
No. 1 in introducing the 
System to you. 

Impala makes more 
sense than ever. 

We believe the engineering 
improvements we've described 
here, combined with the virtues 
that have made Impala 
America's favorite car, make 
Impala for '75 a truly great 
value. And (we'd like to 
immodestly add), Impala for '75 
looks pretty good, too. Take 
another glance at the pictures on 
these pages and notice Impala's 
sporty roof line and stylish new 
grille. Then take a better look at 
your Chevrolet dealer's soon. 

CHEVROLET 
MAKES SENSE 
FOR AMERICA 



Chevrolet 



A boat 

that clams up 

for traveling 



For small-car owners, the problem 
of stowing camping and fishing gear 
now has a good solution: a new 14- 
foot trihull folding boat that dou- 
bles as a weathertight storage trail- 
er on the highway. Named the Clam, 
the boat has two hinged hull sec- 
tions that fold like a clamshell for 
travel on an 11-foot trailer called 
(what else?) the Oyster. 

While the Clam is rated for a 10- 
hp outboard, I hung a six-hp Evin- 
rude Fisherman on the transom 
and easily got the boat up on a 
plane with two aboard. 

Stowing capacity of the Clam is 
astonishing. There's room for camp- 
ing gear for a family of four— or 
more. On the road, a Ford Pinto 
handled the rig easily, since even 
with as much as 300 lbs. of gear the 




Readying the boat for water is a one- 
man job. The seats are removable, and 
built-in compartments serve as storage 
areas. At right, the Clam can hold all 
this gear — with room to spare. Trailer 
capacity is 500 lbs.; the boat weighs 190 
lbs., leaving capacity for more gear. 

boat-and-trailer combination is well 
within the Pinto's trailering rating 
of 1,000 lbs. 

The builder, SPC Sales, Inc., 
2240 E. 49th St., Tulsa, Okla. 
74105, quotes boat price at $375 
and trailer at $135.— Eldon Bobbins 




The little Pocket that's quick as a wink. 




The Pocket 40 is a clever little camera. In bright svmlight, its 1/225- 
second shutter speed can give you beautiful stop-action pictures. 
Its f/8, 3-element lens focuses as close as 3 feet. 

Its CdS electric eye and automatic exposure control give you the 
right exposure for the right picture. It's less than $68 for all that. 
Other Pockets start from less than $23. 

Prices are subject to change without notice. 

Kodak pocket Instamatic'canieras. 




I 
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Copyrighted material 



Now— in three fascinating volumes • • • 



The actual fighter iilaties, tanks and 
artillery that made military history 



(Total pub. ed. value $27.85) 




The Military Boole Club invites you to take 

Any4books.!:i;98' 

with membership 




14S3. Patton. A Study in Command. 
H. Essame. Detailed analysis of 
armored warfare genius. $6.25 (Pub 
ed. SB. 95) 

1701. Hlitory of the Second World 

Wir. B. H. Liddell Hart. Every ma- 
jor battle. S8.75 (Pub. ed. S12 50) 

2493. Tht Eallant Six Hundred. John 
Harris. True story of British cavalry 
at Balaclava $6 25 (Pub ed. S9 95) 
2501. Hitler. Joachim Fest. How the 
anxieties, resentments of his age 
molded him. $9 95 (Pub. ed. $15) 
2543. The Dimned Die Hard. Hugh 
McLeave Story of the French For- 
eign Legion. $6.95 (Pub. ed. $9.95) 
2642. Tank. K. Macksey, J. Batch- 
elor. From WW I beginnings to Pan- 
zers and today. $6.95 (Pub. ed. 
J9.95) 



2659 Artillery. I. Hogg. J. Batch- 
elor. French 75. Big Bertha. Ger- 
man 88. much more. $5.50 (Pub. ed 
$7.95) 

2840. Log ol the Lilieratori. Steve 
Birdsall. Heroic story of B-24 in 
WW II. Over 250 illus. S8.95 (Pub. 
ed. S12.95) 

3046. Eisenhower. Portrait of the 
Hero. Peter Lyon. Complete life 
story, public and private. $9.95 
(Pub. ed. $15) 

3590. Inside the Third Raich. Albert 
Speer. Nazi hierarchy as seen by 
Hitler's technocrat. $7.50 (Pub. ed. 
$12.50) 

3756. Fighter. B. Cooper. J. Batch- 
elor. Fokkers. Spad. Zero. Saber. 
MiGs, more. $6.95 (Pub ed. $9 95) 



8276 The World at War. Mark 
Arnold-Forsler. Masterly "over- 
view" of WW II battles, politics. 
S6 95 (Pub ed $10) 
6714. The Two-Ocean War. Samuel 
Eliot Morison. U S. Navy in Second 
World War. $10.50 (Pub. ed. $15) 
8755. Flying Fortress. Edward Jab- 
lonski. The B-17 story with 400 
photos. $5 25 (Pub. ed. $11.95) 
9134. Airwar. Edward Jablonski 
Lavishly Illustrated, 2-volume his- 
tory of airpower in WW II. Every 
major air battle, bombing raid, air- 
craft, and ace. Full-color plates. 
Counts as two books. $14.95 (Pub. 
ed. $39.80) 

9142. Tht Patton Papers. 1885-1940 
Martin Blumenson. Two-volume set 
counts as one book. $9.95 (Pub. ed. 
$15) 



If you welcome the chance to re-live the aerial combats 
Of World War I . . . the suspense of D-Day on the 
beaches of Normandy ... the U.S. Navy's titanic two- 
ocean war against Axis Germany and Japan . . . accept 
this offer from the MILITARY BOOK CLUB and enjoy big 
savings on the kind of books you love. 

To start, take any four books on this page for only 98C 
plus shipping and handling with membership in the Club. 
If not delighted, return the books within 10 days, your 
membership will be cancelled, and you will owe nothing. 

If you decide to continue as a member, you need buy 
only four more books at regular low Club prices during 
the first two years of your membership to complete your 
commitment. 

As part of your introductory book package you may, if 
you wish, take the lavishly illustrated, matched volumes. 
Tank, Fighter, and Artillery, which sell for $27.85 retail. 
Each oversized volume contains a wealth of color illus- 
trations, cutaway diagrams, and meticulous details of 
historic military equipment, accompanied by an author- 
itative historical text written by an expert in the field. 

In Tank, you'll clank Into battle at Cambrai in the 
British prototype Mark I, which helped shatter the static 
trench lines of World War I. You'll sweep across Europe 
with Guderian's World War II Panzers. And you'll see the 
Jagdpanthers that slugged It out with Russian T-34s and 
Josef Stalins In history's biggest tank battles. 

In Fighter, you'll take to the skies with Allied Nieu- 
ports and Sopwiths as they battled the Fokker "scourge" 
over the Western Front. You'll see the Spitfires and Me 
109s that fought the Battle of Britain ... the Zero-Sens 
and U.S. Navy Corsairs of Pacific fame ... and the 
Sabrejets and Chinese MiG-15s of Korea. 

In Artillery, you'll meet the guns, big and little, that 
made military history: the French 75s that helped save 
the day at First and Second Marne . . . fortress-crushing 
"Big Bertha" and "Schlanke Emma" ... the World War 
II Wehrmacht's notorious 88 . . . and much more. 

To receive your four books for only 98( plus shipping 
and handling with membership in the Club, simply com- 
plete and mall the coupon. 

HOW THE CLUB WORKS 

• As a member, you receive the Club's magazine, Battlei 
and Leaders, free. It is published fourteen times a year 
and describes the coming selection and alternates, which 
will average 30% less than the prices of publishers' edi- 
tions, plus shipping and handling. 

• If you want the Club selection, you need do nothing 
and it will be sent to you automatically. 

• If you prefer an alternate, or no book. Indicate your 
choice on the reply form provided with Battles and Ltad- 
ers. You have ten days to return the reply form so that 
it reaches the Club by the date specified thereon. If be- 
cause of late delivery of the reply form, you should re- 
ceive a selection without having the ten-day consideration 
period, you may return that selection at Club expense. 

• The Military Book Club offers Its own complete, hard- 
bound editions, sometimes altered in size to fit special 
presses and save members even more. MILITARY BOOK 
CLUB, Garden City, N.Y. 11530. 



©Military Book Club 
Dept. FR-427, Garden City, N.Y. 11530 

I have read your ad. Please accept my application for member- 
ship and send me the four books whose numbers I have listed 
below. Bill me only 98C plus shipping and handling. I under- 
stand that I need buy only four more books during the first two 
years ol my membership to complete my commitment. 

Ito-risii guarantee: If not delighted, I may return the four 
books within 10 days, my membership will be cancelled, and 
I will owe nothing. 
Note: If you select 2-volume 
Airwar set. write 9134 in two 
boxes, then choose two more 
books. 



Mr. 

Mrs. _ 
Miss 

street. 



City. 



State. 



-Zip 



Members accepted in U.S.A. and Canada only. Canadian mem- 
bers will be serviced from Toronto. Offer slightly different in 
Canada. 

24-M50-5 
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THE VIEW DOWN THE ROAD 



By JAN P. NORBYE 



More mpg through 
unconventional engineering 

Your first question when looking at a 
car today is likely to be: "How much 
gas does it use?" As you know [PS, 
Sept.], the Pinto and Vega cannot be 
expected to average better than 20-22 
mpg in all-around driving. Some Euro- 
pean and Japanese cars now available 
in this market [PS, July] can give 28- 
33 mpg. But I have just driven 1500 
miles in a car — in city traffic, on high- 
ways, and on French mountain roads 
— and averaged an outstanding 42.8 
mpg. The car is the Citroen 2 CV 6, 
and every part of its design and en- 
gineering is keyed to economical oper- 
ation, without sacrifice of useful space 
or ride comfort. If the domestic auto 
makers are really serious about build- 
ing more economical cars, they would 
do well to study the 2 CV. 

"Simpllcate and add lightness" 

1 forget who first uttered this famous 
motto, but it certainly applies to the 

2 CV. It's almost primitive in its sim- 
plicity. Never mind the styling. The 
car has been around since 1948, with 
nary a facelift, and Citroen has been 
building about 1000 a day since 1950. 
The overall concept is what counts. 
First, you start with a nice, roomy 
four-seat interior. The 2 CV has the 
same 94.5-inch wheelbase as the VW 
Beetle, but is far roomier: Front leg 



room, 42.5 Inches; head room, 37.4 
inches; hip room, 45.3 inches. Rear leg 
room, 37.8 inches; head room, 36.6 
inches; hip room, 43.3 inches. Front- 
wheel drive gives a low, flat floor, and 
a 7.7-cubic-foot trunk. The back seat 
swings forward for more trunk space. 

Put this cabin on a steel platform 
frame, and build a light steel four-door 
body on it. No fixed roof, though — 
use a roll-back full-width canvas sun- 
roof. Keep the doors thin. The 2 CV 
doors are no more than an inch thick. 
The glass does not even slide down in- 
side the door — the windows are split 
horizontally, and the lower part folds 
flat against the top part. Door handles 
are placed where the locks are, so 
there's no internal linkage. Compare 
that with the seven-inch thickness of 
the doors on the Pinto, for instance. 
No wonder the Citroen is light. The 
whole car weighs 1160 pounds with 
fuel and oil. 

Lightweight air-cooled engine 

The engine is a flat-twin of 602-cc 
(36.7 cubic-inch) displacement, rated 
35 hp at 5750 rpm. Yes, it's smaller 
than many motorcycle engines. It has 
much in common with the famous 
BMW flat-twin, including hemi-heads. 
Air cooling eliminates the weight of a 
radiator. Cylinders are cast iron, but 
crankcase and cylinder heads are alu- 
minum alloy. That little engine is big 
enough to permit cruising at 70-75 




mph. Acceleration from 0-50 takes 
17.8 seconds; 0-60 takes 32.2 seconds. 



Not acceptable to Americans? 

I think it was well proved last winter 
that what is acceptable to American 
car buyers changes very quickly when 
fuel gets scarce and gas prices go up. 
There will be a time when the 2 CV 
becomes not only acceptable but high- 
ly desirable. Many of the 2 CV's fea- 
tures — if not the entire package — 
could now be adapted to great advan- 
tage in domestic production. 

That cushioned ride 

I have not even told you about the 
suspension system yet. It was developed 
to provide a soft ride on good roads 
and bad. There's a horizontal coil 
spring unit on each side, connected to 
both front- and rear-wheel control 
arms. This front-rear interconnection 
provides an extra dimension of soft- 
ness. Shock damping is provided by 
friction dampers built into the pivot 
axes of the bell-crank suspension con- 
trol arms. Plus a telescopic shock ab- 
sorber at each wheel. Naturally, it 
must be admitted that the car is not 
at all free of roll and pitch, but is it 
acceptable? I found it so (as have mil- 
lions of Europeans). 

More small 
diesel activity 

There's no diesel planned for the 2 CV, 
but it will soon be available with a 
single-rotor Wankel. Many other com- 
panies, however, have plans for die- 
sel-powered cars, usually preceded by 
light vans. Ford now builds its own 
four- and six-cylinder diesel engines in 
England. Alfa Romeo has been using 
Perkins four-cylinder diesels in its 
front-wheel-drive Romeo van for 15 
years, but is now preparing to make 
its own diesels as a joint design with 
Fiat and Renault. A factory to be built 
in Italy is slated to produce 1000 en- 
gines a day by 1978. Volkswagen, which 
has never had a diesel-powered model, 
is planning to offer a Perkins diesel in 
the van and microbus when the new 
modular front-wheel-drive design goes 
into production in 1976. Opel's Rekord 
2100 diesel is also gaining popularity in 
Germany. Peugeot is increasing its die- 
sel-car production, and 40 percent of 
Mercedes-Benz cars built this year are 
diesel-powered. Don't tell me there isn't 
a great future for diesel cars. EE] 
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When your car is worth caring for, 
Pennzoil is worth asking for. 




RECREATION ROUNDUP 



By HERBERT SHULDINER 



New bicycle safety standards 

Except for a limited number of racing 
models and some one-of-a-l(ind speci- 
mens, a new federal safety code will 
cover all bicycles, effective January 1. 
The code will require bikes to be de- 
signed for maximum abuse: 

• Handlebar stems strong enough to 
withstand a force of 450 pounds to 
prevent stem failures. Frames and oth- 
er components will also have strength 
requirements. 

• Minimum insertion depths for han- 
dlebars. 

• inflation pressures molded into tire 
sidewalls. 

• Wheel hubs with a positive iocicing 

device. 

• Minimum reflector surfaces. 

• Minimum leg lengths stated by the 
manufacturer for each model. 

• Owner's manuals must include 
maintenance tips. 

• If special too's are necessary for 
assembly, these must also be listed In 
the owner's manual. 

It's hoped that the new code will 
help cut the apalling one-million bi- 
cycle-related injuries that occur each 
year — a statistic that would otherwise 
continue to rise. Some 15 million bikes 
are sold annually, and about 70 mil- 
lion are estimated to be in use in this 
country. 

Backpackers overrun wilderness 

Walking may be harmful to the en- 
vironment. That's apparently the be- 
lief of the National Park Service, which 
recently instituted a permit require- 
ment for baclcpacking trips in 23 places. 
Tfie number of permits is limited "to 
numbers which trails and campsites 
can accommodate without environ- 
mental damage." 

The Park Service says experimental 
use of permits in previous years has 
reduced damage and pollution caused 
by overuse of certain trails. It has also 
allowed damaged vegetation to rees- 
tablish itself in campsite areas. 

Park Service Director Ronald H. 
Walker says that the permits system 
also contributes to safety. "It enables 
us to have a better idea where back- 
packers are in the park, and we can 
provide help faster should they get 
into trouble," Walker says. 

The areas covered by the permit 
system are (alphabetically): 

Big Bend N.P., Tex. 79834; Carls- 
bad Caverns N.P., Box 1598, CarislMd. 
N.M. 88220; Colo. Ntnl. Monument, 
Fruita. Colo. 81521; Cumberland Gap 



Ntnl. Historical Park, Box 840, Mid- 
dlesboro, Ky. 40965; Glacier Bay 
Ntnl. Monument, Box 1089, Juneau, 
Alaska 99801; Grand Canyon N.P., Box 
129. Grand Canyon, Ariz. 86023; 
Grand Teton N.P., Box 67, Moose, 
Wyo. 83012; Grmt Sand Dunes Ntnl. 
Monument, Box 60, Alamosa, Colo. 
81101; Great Smoky Mountains N.P., 
Gatlinburg, Tenn. 37738; Haleakala 
N.P., Box 456, Kahului, Maui, Ha. 
96732; Hawaii Volcanoes N.P., Ha. 
96718; Lassen Volcanic N.P., Mineral, 
Calif. 96063: Mt. McKinley N.P., 
Alaska 99755; Mt. Rainier N.P.. LonQ- 
mire. Wash. 98397; North Cascades 
N.P., Sedro Wooley, Wash. 98284; 
Olympic N.P., 600 E. Park Ave., Port 
Angeles, Wash. 98362; Rocky Moun- 
tain N R., Estes Park, Colo. 80517; 
Shenandoah N.P., Luray, Va. 22835; 
Yellowstone N.P., Wyo. 82190; Yosem- 
ite N.P.. Box 577. Calif. 95389; Zion 
N.P.. Sprinadale. Utah 84767. 

If you're planning backpacking trips 
in any of these parks. It would be a 
good idea to write for permits in ad- 
vance (they're free) to avoid disap- 
pointment When you get tiiere. 

Winnebago gets sleeker 

The biggest motor-home maker has 
really revamped the styling of its 1975 
top-of-the-iine Chieftain series. Cor- 
ners have been rounded, and there's 
a sleek ABS plastic accent stripe the 
length of each side. Lots of people 
have been asking Winnebago when it 
was going to change its boxy styling. 
The answer has always been, "When 
people stop buying." The recent gas- 
shortage-induced slump in motor-home 
sales apparently has done the job. The 
result is a sleeker, more modem rig. 
We'll tie testing a 25-foot version of 
this unit soon and will report on it. 
Winnebago will also make the Chief- 
tain in 27- and 29-foot models. 

Unleaded gas for 
camping hardware? 

We've received a number of letters 
recently from readers Inquiring wheth- 
er the new unleaded gas being sold at 
service stations can be used for lan- 
terns, heaters, and stoves that burn 
liquid (white) gas. We queried the 
Coleman Co., biggest maker of these 
appliances for an answer. According to 
Coleman's engineers, who recently have 
run a series of tests with unleaded 
pump gas, the fuel could be used in 
lanterns and campstoves. But they say 
you will lose candlepower and Btu 



performance. There will also be greater 
corrosion of brass parts in these ap- 
pliances, causing a "many-fold loss of 
life of the product." Still worse, using 
the automotive unleaded gas in cata- 
lytic heaters even once or twice will 
"destroy them beyond repair." 

Better news for outboarders 

Unleaded gas, however, can be used 
in two-cycle outboard motors, accord- 
ing to Mercury Marine, if it has a 
minimum average octane rating of 86. 

if you own a stem drive or Inboard 
engine, you can use nonieaded gas 
after the break-in period. But Mercury 
says you should use at least one tank 
of leaded gas after every four tanks 
of unleaded gas. 

Camp-lantern mantles 

Last December we reported the ap- 
parent hazard that might exist when 
you bum some types of mantles in 
camping lanterns. An AEC investigator 
reported that the burning of new man- 
tles may produce radioactive beryl- 
lium, which could be a health hazard. 

A number of companies have re- 
sponded, either by removing the beryl- 
lium from their mantles or printing 
prominent warnings on packages that 
mantles containing this substance should 
be burned outside of Mnts or RV's 
to avoid possible inhalation of the 
radioactive substance. 

Rail and camp vacations 

"Roamin' Holidays" combine an Am- 
trak trip to Florida with the rental of 
an RV. Four RV's are available In 
Orlando for rental with this tour pack- 
age, including a 27-foot Travco motor 
home, a 25-foot Sightseer motor home, 
a Travco Family Wagon mini motor 
home, and a Travco van conversion. 
The Roamin' Holidays begin at $175 
(excluding rail fare) for seven days, and 
give you up to 600 free miles. Rail ser- 
vice to Orlando is available from most 
of the major cities in the U.S. 

New outdoor films 

Deere & Co. has a new film chock full 
of "Snowmobile Safety Savvy." Prints 
are available for free loan from Modern 
Talking Pictures, 2323 New Hyde Park 
Rd., New Hyde Park, N.Y. 11040. 
"Backpacking Down Under." featuring 
Sir Edmund Hiilery. is a new 28-miruite 
film from Sears. Free-loan from Asso- 
ciation-Sterling Films. 866 Third Ave., 
N.Y., N.Y. 10022. Msi 
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Cvmrude 






In a year when almost everything seems 
to cost more and be worth less than it 
used to be, we're introducing some 
pleasant surprises. 

Like Finger-tip Tilt that makes tilting 
a 135 hp Evinrude \/-4 as easy as tilting 
a small fishing motor. 

A new Nitro Series gearcase that gives 
mid-size motors an extra edge at the top end. 

A new higher performing Hustler — that 
now develops a mighty 75 "horses" from 
a tiny 49 cubic inches. 



New 12-volt and 24-voIt electric fishing 
motors, in bow and stern mount models. 

And new accessories to make your boating 
rig go faster, and ride better, and range 
further between fuel stops. 

Like everyone else, we've taken our 
lumps on cost and price. 

But all things considered, the best time to 
consider a new 1975 Evinrude is right now. 

FREE new '75 catalog: Write Evinrude 
Motors, P.O. Box 663, Milwaukee, Wl 53201. 



DIVISION OF OUTBOARD MARINE CORP. 

first in out boards 
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Since the end of the draft a lot of young people are 
discovering a good place to invest their time. The Army. 

They've come, over 250,000 strong, for things they may nr 
have found anywhere else. Some came for the job training. Whe:j 
else can you get your choice of over 300 good jobs? Some, for trave 
Where else can you get to go almost anywhere in the world? 




' Some came for the personal challenge. Where else can you get 
s much responsibility right out of high school? Some, for education. 
•Wiere else can you get 75% of your college paid for? And some came 
ecause they wanted to do something positive for their Country. 

If you want to know more about joining the Army, send the 
ostcard. Or call 800-523-4800 toll free. In Pa., call 800-462-4955. 



LOOK AND LISTEN 



By WILLIAM J. HAWKINS 



The turntable war 

Remember when manual-turntable mak- 
ers claimed that the best preventative 
against wow, flutter, and rumble was a 
belt-drive system — at a time when auto- 
matics were using a pulley? Well, never 
let it be said that automatic makers 
threw up their tone arms in defeat: now 
there's an automatic with a belt drive 
from BIC (British Industries Corp.), a 
company once affiliated with Garrard. 

So what do we hear now from the 
manual makers? Direct-drive, says one, 
is the best way to prevent wow, flutter, 
and rumble (here we go again). Tech- 
nics, which produced the first direct- 
drive player, now has the new SL-1300 
— a "more direct" direct-drive system. 

This game of "engineering tag" bene- 
fits the consumer, as I can testify, hav- 
ing tried both BIC and Technics tables. 
Their impressive styling, state-of-the-art 
design, and absolutely noiseless opera- 
tion make them excellent representa- 
tives of what's to come in each cate- 
gory. 

Besides using belt drive between mo- 
tor and platter, the BIC 980 can be 
credited with removing many — and I 
mean many — of the bulky gears, 
springs, and levers normally associated 
with multiple record players. Result: a 
slim, trim package (see photos on left, 
below). 

The belt itself, for example, elimi- 
nates the mechanism usually needed 
either to hold a pulley in place or re- 




BIC belt drive eliminates the pulley. 
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move it from the platter to prevent flat 
spots when the table is not in use. And 
the belt connects directly to a DC- 
pulsed drive motor. No need for speed 
change mechanism: changing the pulse 
rate through an op-amp circuit accom- 
plishes that. 

BIC calls the 980 the "program- 
mable turntable", meaning the last rec- 
ord-sensing mechanics have been elim- 
inated. You program into the table the 
number of records (up to six) you want 
played before it shuts off. Specs? Very 
good. Wow and flutter are at 0.03 per- 
cent and rumble hits -65 dB (DIN B, 
weighted). Price: $199.95. 

What makes a direct-drive turntable 
more direct? In earlier direct-drive play- 
ers, the platter rested on the spinning 
rotor of the motor. But the SL-1300 
platter (right) is the rotor, and the base 
of the machine makes up part of the 
stator. Result: a more direct direct- 
drive, with a remarkable pitch drift er- 
ror of 0.1 percent measured over a 30- 
minute period. (A well-controlled con- 
ventional AC motor has more drift, 
measured over a period of just one min- 
ute.) 

The 1300 has all the niceties we've 
come to expect of professional manuals 
— gimbal mount, viscous cue, etc. — 
along with a Memo Repeat so you can 
replay the same record up to five times. 
Wow and flutter measure 0.03 percent, 
rumble -70 dB (DIN B). Cost is 
$299.95. 




Technics' "more direct" direct drive. 



Quick looks 

• What do you get if you cross a 
cassette, a cartridge, and a standard 
reel of tape? What else but Unisette? 
Unisettes work like a cassette, are the 
size of a cartridge, and use quarter-inch 
tape to give the response of reel-to-reel. 
We'll be (literally) hearing from them 
in January, says BASF. 

• The four-channel feasibility test 
for quadraphonic broadcasting over 
CATV line at Santa Clara University has 
ended with TelePrompTer, Gill, and 
Catel calling it a success. That's good 
timing, since a Stanford Research In- 
stitute study recently concluded that by 
1985 a third of us will be using pay TV 
— and most of that will be through 
CATV lines. 

• If you're shopping for a TV and 
the salesman gets your attention by 
pounding on a set with his shoe, you 
can bet the TV is either a Yundst or 
Silelis. The Russians are coming to the 
U.S. market. First will be black-and- 
white portables. Color will follow. 

• The problems of fire hazard and 
continuous-current draw have created 
instant trouble for instant-on TV. But a 
quick solution — five seconds quick — 
comes from Westinghouse. Its new 
Faston color picture tube has a cathode 
heater assembly that requires no stand- 
by power. The screen is illuminated in 
just five seconds. We may also be see- 
ing an instant battle brewing among set 
manufacturers, since Sylvania an- 
nounced the same development back in 
January. 

• And speaking of picture tubes, 
how about a picture without the tube? 
Sharp has one: an electroluminescent 
screen — just like a night light and just 
as flat — that can be digitally strobed to 
produce a black-and-white picture. Com- 
bined with IC technology, a 19-inch TV 
could go in an attache case, says the 
company. One such IC comes from Na- 
tional Semiconductor. The entire IF 
sound strip, along with an audio output 
circuitry, is contained on the single 
monolithic chip. 

• There's a new picture emerging 
from Japan's video-tape recording mar- 
ket, and it's from an all-new half-inch 
video-cassette unit by Toshiba and San- 
yo. This third version joins the three- 
quarter-inch cassette and half-inch car- 
tridge systems already on sale at the 
end of the year. 

• Eric labs has announced a suc- 
cessful 12 minutes of color from each 
side of its video disc. And N. V. Phil- 
ips' flexible-foil disc system, along with 

Continued 





Spend a milder moment 
with Raleigh. 

And discover really satisfying tobacco taste. 



EXTRA MIUDS 



.'.-■-J 




Get the most fun out of fishing 
with this Garcia spinning rod 
and Mitchell open-face reel. 
Yours for free B&W coupons, 
the valuable extra on every 
Si,, pack of Raleigh. 
"^^To see over 1000 gifts, write 
for your free Gift Catalog: 
Box 12, Louisville, Ky 40201. 



^ 



Introducing 
Raleigh Extra Milds 

AAild natural flavor 
Lowered tar 



O BROWN I WILLIAMSON TOBACCO COIW. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Extra Milds, 13 mg. "tar." 0 .9 mg. nicotine; Filter Kings, 
16 mg. "tar," 1 .1 mg. nicotine; Longs, 17 mg. "tar," 
1 .1 mg. nicotine, av. per cigarette, FTC Report Mar. 74 
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Thompson-CSF video discs, are sched- 
uled to be unveiled later this year. 

Cheap at twice the price? 

If the cost of living has got you ready 
to pull the plug, start with your color 
TV. According to an M.l.T. study, it 
costs you nearly as much to operate 
and maintain your set as it did to buy it. 

The two-year study, sponsored by the 
National Science Foundation, found that 
over the average 10-year life of the set, 
the largest "incidental" bill comes from 
the local repair shop (see chart). Even 
though manufacturers were credited 



with producing an appliance that, on the 
average, now requires servicing only 
once the first year (try telling that to 
someone who's just bought a lemon), 
higher service costs have offset the gain 
in reliability. But before you go after 
your serviceman with a sharpened 
screwdriver, consider another finding: 
In most cases the serviceman was only 
trying to make a living — not a killing. 
One of every three house calls he 
makes are unnecessary (the consumer 
either pushed the wrong button or for- 
got to plug in the set). And, the study 
found, over 40 percent of the service- 
man's time is spent just traveling to 
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Master 



Tough under fire. 

A high-powered rifle blasts a half-inch hole 
clear through a Master lock, and it still holds 
tight! A dramatic test of strength, filmed for TV. 
Documented in a brochure titled "Shoot-Out 
at Little Tujunga Canyon." Send for a copy. Free. 

And remember. Master has a lock for most 
anything worth keeping. Even special locks for 
trailers, guns, bikes, and skis. 

Now, who makes locks that can take a beating? 
Master Lock, sure as shootin! 



Master Lock Company 

MUwaukee, Wisconsin 53210 

Vifefld s Largest Padlock Manufacturers 



and from a job. Manufacturers, however, 
have lengthened their warranties, and 
by improving quality have reduced re- 
pairs that must be made under warranty. 

What can you do now to cut costs 
without cutting off the set? Buy with a 
conservative eye on the power rating, 
say the folks at M.l.T. Don't buy pow- 
er-wasting frills like instant-on. And 
once you get the set home, read the 
operating manual before calling for 
service. 

One added zinger they've recom- 
mended to manufacturers to cut down 
on needless service calls is to establish 
a minimum service charge on all war- 
ranty work. My answer to that? Have 
your dealer give a good demonstration 
of how the set works in your home. If 
you've ever sat through the 30-second 
spiel most installers give, you know 
what I'm talking about. 

One suggestion to make warranty 
time more practical comes from the 



Components of 
life-cycle costs* 




* Based on the year 1972 and 
discounted to time of purchase 



Philips Control Corporation. That com- 
pany is manufacturing an inexpensive 
electrochemical timer that measures the 
time your set has been used — not how 
long you've owned it. 

A PS P.S. 

If you own an instant-on set and you're 
concerned over the possibility of fire, 
here are a couple of tips from the U.S. 
Consumer Safety Commission: 

• Don't unplug the TV routinely at 
night. The chances of fire are increased 
by the additional flexing and ultimate 
fraying of the line cord. 

• If you use a switched wall outlet, 
don't use the wall switch to turn the set 
itself on and off — use the switch on the 
set. Turn off the wall switch only after 
the set is off and turn it on before turn- 
ing on the set. Voltage transients are 
more likely to harm the wall switch than 
the switch that comes with your TV. HE 
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Plastic-lens assembly attaches to color 
TV set modified to invert and reverse 
: screen image. A computer-designed 
field-flattener lens near screen insures 
projected image is distortion-free. 



New lens 
projects 
color TV onto 
giant screen 

You're watching the evening news 
on your 12-inch color TV. But 
guests arriving later for the football 
game won't be squinting at a 12- 
inch screen. You've converted it to 
a giant four-by-six-foot picture. 

Blowing up the image to a 90- 
inch diagonal is simple: You throw 
a special switch and attach a lens 
housing to the set. A series of low- 
cost plastic lenses— including one 
that compensates for TV-screen 
curvature— projects an image on a 
highly reflective screen. 

You can't buy such a system yet, 
but Shannon Communications re- 
cently demonstrated prototypes. Set 
manufacturers are looking at these, 
and may be producing them next 
year. Cost? Under $900 for screen, 
lens, and color receiver. (Advent 
and Sony offer large-screen systems 
for $2500 and $3000, respectively.) 

Shannon's projection screen size 
can range from 40 to 200 inches. 
The overly enlarged 90-incher I 
saw presented a dim picture that 
lacked sharpness.— JoAn Free 

1 _ 





PAINT BY SHUTTER 

Couple your imagination to a Honeywell 
Pentax Spotmatic F. This is the 35mm 
camera that lets you express yourself on 
film, and paint by shutter. The Spotmatic F 
doesn't give you a lot of gim- .^S^^ 
micks to worry about. It's just pure 
camera, from the classic Pentax 
mold. So go ahead. Let your cre- 
ativity and your imagination soar. 
Discover what millions of Pentax 
owners have already learned- 




how easy it is lo create great photographs. 
Ask for a demonstration of the Spotmatic F 
at your Honeywell Photo dealer or write 
us for FREE literature: Honeywell 
Photographic, Dept. 125-480, RO. Box 22083, 
Denver, CO. 80222. In Canada, McQueen 
Sales, Ltd., a Honeywell subsidiary. 

Honeywell 
Pentax 

'Honeywell Pentax in the U.S. and 
Mexico. Asahi Pentax elsewhere. 




The buiK-in 
satisfaction 
ofaPella 
Wood Window. 

(1) WEATHERTIGHT. The unique 
design o\ our soft vinyl weather- 
stripping forms a tight seal around 
the entire perimeter of the window 
when compressed between the 
sash and frame. 

(2) SUPERIOR INSULATION. The 

wood provides excellent insula- 
tion, naturally And the 13/16" air 
space between the panes of our 
exclusive Double Glazing System 
does a better job of reducing noise 
and thermal loss than ordinary, 
welded insulating glass. 

(3) SELF-STORING SCREENS. 

The all-aluminum screen may be 
left in place all year long. 

(4) WASH OUTSIDE INSIDE. The 

crank drives a compound-action 
arm which permits the sash to ro- 
tate a full 90", to the center of the 
frame. So the outside glass is 
easy to reach, and wash, from in- 
side the house. 




Please send me more information on Pella Wood Windows and where 
they may be purchased. (This coupon answered within 24 hours.) 

Name 

Address 

I 

City State ZIP i 

Telephone . - | 

Mail to: Pella Windows & Doors, 100 Main St., Pella, Iowa 50219 
Dept. C04J Also Available Throughout Canada 
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DETROIT REPORT 



By JIM DUNNE 



Small cars: the big show 

"It's the most exciting time we've ever 
had in the car business," says one auto 
designer, describing the move to small- 
er cars. "We're making guesses and 
changes." You won't be able to see the 
major changes for another year, but 
here's some of what is in store: Chev- 
rolet's minicompact will debut as a 
I976V2 rnodel; Chevrolet's Monza will 
get station wagon and notchbacic ad- 
ditions to the line within the next 12 
months; The 1977 GM big-car line will 
be up to 18 inches shorter than present 
models, putting the present Intermedi- 
ates effectively out of the market; Lin- 
coln's small luxury car, built to compete 
with the connpact Cadillac, will debut 
during the 1976 model year; Wankel 
engines will be produced in high num- 
bers for the Monza-type car within the 
next 12 months. What makes it so ex- 
citing is that the highly sliilled product 
planners who determine just what kind 
of car you drive in the next five years 
are working in the dark, and know less 
than ever about the market of the fu- 
ture. 

Corvette Hatchback is next 

Plans for a midship-engine Corvette 
have been put aside for the present. 
Chevrolet is content with the continued 
high demand for its sports car, and 
does not see any con^ieiling reason to 
change the present design. One innova- 
tion will be added, though. The 1976 
model lineup will include a hatchback 
body In addition to the coupe and con- 
vertible. Performance-car buyers will be 
disappointed by the engine lineup for 
1975. The 454-cu.-in. was dropped for 
failure to pass emission certification. 

Smallest Chevy engine 

Chevrolet's new minicompact will be a 

copy of the Opel Kadett and Brazilian 
Chevette except for minor differences 
in body styling. GM has ordered a 1.4- 
liter overhead-cam four-cylinder engine 
for the car. It will be in production dur- 
ing the 1976-model year and is by far 
the smallest engine Chevy has buiit for 
Its modern motorcars. It's significant 
that the new engine will be a cast-iron 
type, not patterned after the aluminum 
powerplant used in the Vega, indicating 
perhaps that Chevrolet is not enraptured 
with the aluminum design after all. The 
new Chevy, smaller than the Vega, will 
have a hatchback model as the initial 
offering. Ail parts including the engine. 



transmission and body will be made in 
this country. Later, similar models will 
be built In Australia and the Philippines 
as GM's "international car" project 
moves ahead. 

Rectangular headlights 

All the GM car divisions will offer one 
or two '75 models with rectangular 
headlamps. Look for all automakers to 
use them on some models In 1976. 
The federal government has okayed 
only a two-year trial program, but GM 
for one plans to make them a permanent 
feature. GM's Guide l.amp Division has 
more than 300.000 sets of rectangular 
headlights on the way to dealers for the 
replacement market. 

Lead costs money 

Lead-free gas, required in the new cars 
equipped with catalytic converters, will 
save the 1975-model car owner a pile 
of money. Estimates range from (45 to 
as much as $100 per year, according to 
officials from both the auto companies 
and the EPA. The reason is that lead- 
free fuel burns cleaner, and that means 
less wear on engine parts. Because there 
are no lead deposits to gum up the com- 
bustion chambers or corrode the exhaust 
systems, the cars stay new longer and 
replacement intervals are extended. 
Spark plugs are one item that will bene- 
fit greatly; GM is already talking about 
a 20,000-mile Interval between plug 
changes. Chrysler has a 50,000-mile in- 
terval recommendation for a special 
chrome-plated plug to be offered on Its 
bigger engines. 

Whither bumpers? 

A major fight is shaping up between the 
manufacturers of steel bumpers and the 
new plastic types. Steel bumper sup- 
pliers have had an edge on the car 

market since its inception. But the plas- 
tic people are making inroads, especially 
at GM where the Corvette and Grand 
Am are outstanding examples of the 
kind of styling innovation that can be 
achieved with plastic. In fighting back, 
the steel industry is displaying a bump- 
er system made of a metal tlwt Is said 
to be lighter and less expensive, yet 
with the traditional bright chrome finish. 
Key to success of the new bumper sys- 
tem is the energy-absorption section, 
which is made of solid material instead 
of the shock absorber units now preva- 
lent, in spite of advances like these, the 
plastic bumper will continue to make 



progress, and will be seen on even more 
models in future years. 

And bodies? 

One way to make cars lighter is to use 
aluminum for body material. That's Just 

what Ford plans to do within two years, 
on a small scale. The company will have 
aluminum hoods for a number of models 
in 1976 as part of an experiment to find 
out just how difficult it is to fabricate 
and assemble aluminum body parts. 
Later, If the project proves successful, 
more aluminum parts, like deck lids 
and doors, will be designed. But don't 
expect all-aluminum cars within the 
next five years. The aluminum industry 
is producing at near capacity right now 
and could not fill such a massive in- 
crease in demand without new manu- 
facturing plants. In the long run, how- 
ever, aluminum makes sense as a re- 
placement for steel. Bauxite, the basic 
Ingredient in aluminum, is found in 
plentiful supply throughout the world, 
while steel supplies are more limited. 

Running lights 

Remember the flurry of excitement over 
running lights in the late 1960's? Well, 
they may come back. General Motors 
wants government approval to. put the 
small lights on most of its new cars 
within the next three years. GM's Guide 
Lamp Division has devised a light that 
can be seen easily by other motorists, 
but is not distracting. The lights would 
be part of the four-headlamp system and 
would require a special filament on the 
low-beam lamps. They would not inter- 
fere with the regular night-time head- 
light system. 

Why cars cost more 

Ford president Lee A. lacocca has dis- 
closed that Ford will spend $300 mil- 
lion in the '75 model year to meet fed- 
eral standards for cars and trucks — 
most of it for pollution control. That 
comes on top of $1.2 billion that Ford 
has spent since 1963 on meeting fed- 
eral standards for safety, damageabil- 
ity, and emission control. Naturally, 
these costs are passed on to tlie con- 
sumer. Chrysler claims somewhat lower 
numbers, while GM's expenses surpass 
Ford's by a sizeable margin. Lately 
you've been hit by inflation, too. One 
measure of this: Ford states that dur- 
ing the '74-model year, material and 
labor costs went up $35 per car per 
month I WS 
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Well, here's 
another one. 



Introducing Permatex Naval Jelly. 
It just may be the best rust dissolver 
you've ever used. Brush it on. 
Wait a few minutes for the rust 
to dissolve. Then, flush it away 
with water. 

What's left is clean bare metal. 

Try it. It really works. 
Naval Jelly Rust Remover. 
New from Permatex. 



^ If you didn't think of Permatex Gel 

L Gasket, shame on you. You'll never 
make gaskets obsolete that way. 



our name is our b07id 
PERMATEX COMPANY, INC., P.O. Box 1350, West Palm Beach, Florida 33402 • 305/686-0880 • Telex 513-417 
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Lazy-man's guide to 

snow 
throwers 



POWER-RELEASE CLUTCH FOR AUGER 
GEAR SHIFT LEVER 



THROTTLE CONTROL 




SLOW-TURNING AUGER 



A pro tells how to rate auger 
width, single and two-stage 
mechanisms, tire size, chute 
operation, and controls 



By E. F. LINDSLEY 

Your face is alternately stinging 
and numb. Your breath comes in 
short, aching gasps. It's a bitter 
winter night, the snow's knee deep, 
and you're suddenly on terms of 
intimacy with your snow thrower 
that you'll never encounter with 
your lawn mower. At best, moving 
snow is seldom fun, but it's better 
if you have a snow thrower you can 
love rather than wrestle. 

Right now, before the snow flies, 
is the time to visit several repu- 
table dealers. Study the literature 
and check the advertised details 
against the actual machines. You'll 
learn what the trade jargon means. 
Some basics: 

• Hand push: You supply the 
forward power. Great for light- 
weight "paddle-shovels" but hard 
work on heavier, wheeled types. 

• Self-propelled: Engine power 
turns drive wheels to move thrower 
ahead into snow. Find out about 
drive methods, nvunber of speeds 
forward, wheel size, differential ac- 
tion, clutch and speed shift controls. 

• Power reverse: On most, not 
all, self-propelleds. Without it you 
have to drag machine backwards. 
Recommended. 

• Single stage: A single auger 
or paddle collects the snow and al- 
so provides the throwing action to 
expel it. Usually lower cost than 
two stage. 

• Two stage: A slow-turning au- 
ger collects snow and passes it to a 
faster-turning impeller or paddle. 
Usually on more expensive units. 
Single stage versus two stage is 
controversial. 

• Three stage: So-called because 
of two front augers, sometimes one 
larger than other. 

• Shear pins: Limited-strength 
bolts holding auger to power shaft 
which break if you pick up metal, 
stones, or hard ice. 

• Disk drive: Two friction disks, 
one running on edge against the 
other. Shifts speed and reverses by 
moving driven disk edge to differ- 
ent radius on drive disk face. 
Smooth; widely used for multiple 
speeds forward. 

• Gear drive: Meshes gears in 
different ratios for speed shifts. 
Usually has fewer forward speeds 

Continued 
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Photographed in Kejimkujik National Park, Nova Scotia 




Canada at its best 



Try the light, smooth whisky thats becoming Americas favorite Canadian. 

Imported Canadian Mist 9 



IMPORTED BY BROWN-FORMAN DISTILLERS IMPORT COMPANY. N.Y., N.Y., CANADIAN WHISKY -A BLEND. 80 OR 86.8 PROOF, IT 1974. 



PS GUIDE TO THE 75 SNOW THROWERS 



Maker or 
Seller 


Model 


Cut 
Width 


Stages 


a 
I 


Self- 
Prop? 


Fwd 
Speeds 


Reverse? 


Elec- 

start 

Avail. 


Approx. 
Price 


Maker or 
Seller 


Model 


Cut 
Width 


Stages 


I 


Self- 
Prop? 


Fwd 
Speeds 


Reverse? 


Elec- 
start 
Avail. 


w 

Sa> 

a..y 

<a. 


Allls- 
Chalmers 


Tracker 4 


21" 


1 


4 


Yes 


1 


Yes 


No 


$325 


MTO 


315-100 


18" 


1 


3 


No 






No 


ISO 


Tracker 5 


24" 


2 


5 


Yes 


2 


Yes 


Yes 


450 




315-205 


20" 


1 


3.5 


Yes 


1 


Yes 


No 


250 


Tracker 8 


28" 


2 


8 


Yes 


3 


Yes 


Yes 


525 




315-230 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


280 


AMF 


Husky 1359 


20" 


1 


4 


Yes 


1 


No 


Yes 


279 




315-430 


21" 


1 


5 


Yes 


1 


Yes 


Yes 


340 


Husky 1360 


26" 


2 


5 


Yes 


4 


Yes 


Yes 


449 




315-550 


23" 


2 


5 


Yes 


1 


Yes 


Yes 


400 


Husky 1361 


26" 


2 


8 


Yes 


4 


Yes 


Yes 


499 




315-830 


26" 


2 


8 


Yes 


6 


Yes 


Yes 


480 


Husky 1362 


26" 


3 


8 


Yes 


4 


Yes 


Yes 


539 


Roper 


S411 


20" 


1 


4 


Yes 


1 


No 


No 


300 


Ariens 


420C 


20" 


2 


4 


Yes 


4 


Yes 


Yes 


340 






on" 


1 


5 


Vac 

les 


1 


Vac 

Tes 


Vac 

Tes 


370 


S20C 


20" 


2 


5 


Yes 


4 


Yes 


Yes 


370 




S712 


22" 


1 


7 


Yes 


1 


Yes 


Yes 


420 


6240 


24" 


2 


6 


Yes 


4 


Yes 


Yes 


400 




S833 


24" 


3 


8 


Yes 


2 


Yes(2) 


Yes 


520 


6243 


24" 


2 


6 


Yes 


4 


Yes 


Yes 


437 


Sears 


F 1 prt r ir 


18" 


I 


2.1 


No 








ISO 


6240 


24" 


2 


6 


Yes 


5 


Yes 


Yes 


460 




CrAftcrrtAn 7(1 

wlOlldlllOII £w 


20" 


I 


4 


Yes 




No 


No 


200 


8240 


24" 


2 


8 


Yes 


5 


Yes 


Yes 


480 




Craftsman 20 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


300 


8320 


32" 


2 


8 


Yes 


5 


Yes 


Yes 


550 




Craftsman 24 


24" 


2 


7 


Yes 


4 


Yes 


Yes 


390 


Arctic 


826 


26" 


2 


8 


Yes 


4 


Yes 


Yes 


410 




Craftsman 26 


26" 


3 


8 


Yes 


4 


Yes 


Yes 


440 


832 


32" 


2 


8 


Yes 


4 


Yes 


Yes 


460 








J30 


91 *' 

£1 


1 


4 


Tes 


1 


Vac 

TeS 


no 


330 


Atlas 


SN520 


20" 


1 


5 


Yes 


1 


No 


No 


235 


fiimillleitv 


ESN524 


24" 


1 


5 


Yes 


1 


No 


Yes 


309 




RRQ 


OA" 


O 
£ 


5 


Vac 


£ 


Vac 


Vac 
Tea 


426 


Bolens 


524 


24" 


2 


5 


Yes 


4 


Yes 


Yes 


380 




fi7n 




4. 


7 


Vac 


£ 


Vac 

TeS 


Vac 
TeS 


485 


726 


26" 


2 


7 


Yes 


4 


Yes 


Yes 


420 




796 




o 

£ 


8 


Vac 
Tea 


£ 


TC5 


Tea 


518 


832 


32" 


2 


8 


Yes 


4 


Yes 


Yes 


470 


Sunbeam 

(electric) 


SE-185 


18" 




3 


No 








170 


Columbia 


230-4 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


290 




SE-229 


22" 




3 


No 








200 


550-4 


26" 


2 


5 


Yes 


1 


Yes 


Yes 


420 


Tero 


Snow Pup 14 


14"' 


1 


2 


No 






No 


140 


830-4 


29" 


2 


8 


Yes 


6 


Yes 


Yes 


500 




Snow Pup 21 


21" 


1 


2 


No 






No 


160 


Deere 


526 


26" 


2 


5 


Yes 


5 


Yes 


No 


425 




31304 


20" 


1 


3.5 


Yes 


2 


Yes 


No 


250 


726 


26" 


2 


7 


Yes 


5 


Yes 


Yes 


460 


31625 


24" 


2 


5 


Yes 


3 


Yes(2) 


Yes 


400 


832 


32" 


2 


8 


Yes 


5 


Yes 


Yes 


495 




31677 


24" 


2 


7 


Yes 


3 


Yes(2) 


Yes 


460 


Eska 


957 


20" 


1 


4 


Yes 


1 


No 


No 


259 




31763 


26" 


2 


8 


Yes 


3 


Yes 


Yes 


500 


945 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


359 




31823 


32" 


2 


8 


Yes 


3 


Yes 


Yes 


SSO 


941 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


369 




31995 


32" 


2 


10 


Yes 


3 


Yes 


Yes 


750 


952 


26" 


1 


8 


Yes 


1 


Yes 


Yes 


519 


Tru-Test 


T401A 


20" 


1 


3 


No 






No 


120 


Gllson 


55008 


18" 


2 


4 


Yes 


1 


Yes 


No 


320 




T404A 


20" 


1 


5 


Yes 


1 


No 


No 


18S 


55010 


26" 


2 


5 


Yes 


3 


Yes 


Yes 


460 




T504BE 


24" 


1 


5 


Yes 


1 


No 


Yes 


246 


55011 


26" 


2 


5 


Yes 


3 


Yes 


No 


400 


Wards 


4708 


18" 


2 


4 


Yes 


1 


Yes 


No 


270 


55016 


26" 


2 


8 


Yes 


3 


Yes 


Yes 


490 




4 74 A 


20" 


2 


4 


Yes 


1 


Yes 


No 


270 


55012 


28" 


2 


8 


Yes 


3 


Yes 


Yes 


520 




478E 


20" 


2 


5 


Yes 


1 


Yes 


No 


300 


Hahn- 
Eclipse 


CH-584.5 


24" 


2 


5 


Yes 


4 


Yes 


No 


360 




4720 


26" 


2 


5 


Yes 


3 


Yes 


Yes 


375 


LH.584-5 


24" 


2 


5 


Yes 


4 


Yes 


Yes 


380 




490E 


26" 


2 


7 


Yes 


3 


Yes 


Yes 


400 


UH-584-7 


24" 


2 


7 


Yes 


4 


Yes 


Yes 


425 




476E 


26" 


2 


8 


Yes 


3 


Yes 


Yes 


440 


UH.586-8 


26" 


2 


8 


Yes 


4 


Yes 


Yes 


450 


Wheel-Horse 


Trailblazer 


26" 


2 


5 


Yes 


2 


Yes(2) 


Yes 


359 


Homelite 


S-4 


21" 


1 


4 


Yes 


1 


Yes 


No 


329 




Trailblazer 


26" 


2 


7 


Yes 


2 


Yes(2) 


Yes 


409 


S-8 


28" 


2 


8 


Yes 


3 


Yes 


Yes 


529 


Wisconsin 


Bobcat 


20" 


2 


5 


Yes 


112^ 


Yes 


Yes 


N.A. 


International 
Harvester 


265 


26" 


2 


5 


Yes 


4 


Yes 


No 


365 


Marine 


Bobcat 


24" 


2 


7 


Yes 


1(2) 


Yes 


Yes 


N.A. 


268 


26" 


2 


8 


Yes 


4 


Yes 


Yes 


438 


Bobcat 


28" 


2 


8 


Yes 


2 


Yes 


Yes 


N.A. 


328 


32" 


2 


8 


Yes 


4 


Yes 


Yes 




450 


White 


Snow Boss 500 


23" 


2 


5 


Yes 


1 


Yes 


Yes 


405 


Jacobsen 


Sno-Blitz 17 


17" 


1 


2 


No 






No 


N.A. 




Snow Boss 800 


26" 


2 


0 
O 


Yes 


6 


Yes 


Yes 


•ID* 


Imperial 20 


20" 


1 


5 


Yes 


1 


Yes 


Yes 


300 


Yardman 


7090 


24" 


2 


5 


Yes 


5 


Yes 


Yes 


400 


Imperial 26 


26" 


2 


5 


Yes 


4 


Yes 


Yes 


380 




7100 


26" 


2 


7 


Yes 


5 


Yes 


Yes 


465 


Imperial 26 


26" 


2 


7 


Yes 


4 


Yes 


Yes 


440 




7200 


30" 


2 


8 


Yes 


5 


Yes 


Yes 


525 


Imperial 30 


30" 


2 


8 


Yes 


4 


Yes 


Yes 


490 






















Massey- 
Ferguson 


MF228 


26" 


2 


8 


Yes 


4 


Yes 


Yes 


$495 


Note: All engines are four-cycle except Jacobsen 17" 
and 20", and Toro Snow Pups. 



Where to write for more information 

Allis-Chalmers, Box 512, Milwaukee, Wis. 
53201; AMF. Box 357 Des Moines, Iowa 50302; 
Ariens, 655 W. Ryan, Brillion, Wis. 54110; Arc- 
tic, Box 635, Thief River Falls, Minn.; Atlas. 
5147 Natural Bridge Ave.. St. Louis, Mo. 
63115; Bolens, 215 S. Park St., Port Washing- 
ton, Wis. 53074; Columbia, Box 2741. Cleve 
land, Ohio 44111; Deere. John Deere Rd., Mo- 
line, III. 61265; Eska, 2400 Kerper Blvd., Du- 



buque, Iowa 52001; Gllson, Box 152, Ply- 
mouth, Wis. 53073; Hahn-Eclipse. 1625 N. 
Garvin St., Evansville, Ind. 47717; Homelite, 
Port Chester, N. Y. 10573; International Har- 
vester, 401 N. Michisan Ave., Chicago, III. 
60611; Jacobsen, 1721 Packard Ave., Racine, 
Wis. 53403; Massey Ferguson, 1901 Bell Ave., 
Des Moines, Iowa 50315; MTD, 5389 W. 130th 
St., Cleveland, Ohio 44111; Roper, 1905 W. 
Court St., Kankakee. III. 60901; Sears. Sears 
Tower. Chicago. III. 60684; Simplicity. 500 N. 



Spring St., Port Washington, Wis. 53074; 
Sunbeam. Kingstree Hwy. East, Manning, S.C. 
29102; Toro, 8111 Lyndale Ave. S., Minne- 
apolis, Minn. 55420; Tru-Test (Cotter & Co.), 
2001-31 N. Mendell St.. Ch cago. III. 60614; 
Wards, 619 W. Chicago Ave.. Chicago. III. 
60607; Wheel-Horse, 515 W. Ireland Rd., South 
Bend, Ind. 46619; White, 2625 Butterfield Rd., 
Oak Brook, III. 60521; Wisconsin Marine, Box 
28. Lake Mills, Wis. 53551; Yardman, 1410 W. 
Ganson St., Mackson, Mich. 49202. 



than disks. Limits on-the-go shift,s. 

• Cut width: Intake-scoop widths 
range from 20-in. to 32-in. 

• Grip-to-go: A grip handle that 



engages the drive when you squeeze 
it. Thrower stops when you let go. 

• Auger clutch: Separate from 
wheel-drive clutch. May be a lever 



on power housing. Grip on control 
handle is safer. 

• Instant reverse: Lets you slip 

Continued 
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Co: 



The 
^'typical" 
American 



camper: 



We can help him and 
her pack more 
comfort into camping. 



SHOULDERS 
Cany less driving 
burden. Adjust for 
comfort as you 
adjust the wheel. 



ARMS 

Have less work to do, 
with Power Steering. /« 



reET: Should be 
pointed in the 
direction of a GM 
dealer for a 




MIND: Its easier keeping it 
on vacation fun when the 
driving's more comfortable. 
That's what Power Steering 
and Tilt-Wheel Steering 
are all about. 



TUMMY: Tilt-Wheel 
Steering gives you 
plenty of room for it. 



KNEES: Same thing 
for them. 




Power Steering and Tilt-Wheel 
Steering are two things you should 
take camping. Power Steering 
helps make handling easier, even on rough back 
roads. And parking easier, even in tight places. 
Tilt- Wheel lets you adjust the wheel to your most 
comfortable driving position while you drive. 
Also moves out of the way to make entry and 
exit easy. See your Chevrolet or GMC Truck 



dealer for a demon- 
stration of Power 
Steering and Tilt- 
Wheel Steering. 
Saginaw Steering Gear Division, 
General Motors Corporation. 

SAGIN/W 

POVS^R STEERING 
TILT-WHEEL STEERING 










Saginaw 







The whole neighborhood 
wondered what Charlie Harris 
was up to in his workshop. 



Word had it he was up to something mighty peculiar. 
And when he didn't show up for bowling practice one Wednesday 
night the Wabash Cannonballs (that was the name of his neigh- 
borhood team) began to wonder, too. 

So it was that a bunch of the boys 
decided to pay their star a visit and to talk him out 
of his workshop and back into action. 

It didn't happen that way, though. 

Matter of fact, it was Charlie Harris who 
talked the Wabash Cannonballs out of their bowl- 
ing night and down into his workshop! What was it 
...what could be exciting enough to keep a bunch 
of ten-pin tigers from their favorite pastime? One 
of the most fascinating learn-at-home programs in 
the world, that's what! 



Actually build and experiment with 
the new generation color TV in Bell & Howell 
Schools' fascinating learn-at-home program. 
It will help you develop new occupational 
skills as an electronics troubleshooter. 

With the introduction of this program, 
Bell & Howell Schools has transformed learning 
into an adventure that Charlie Harris just couldn't 
resist. And you're going to feel the same once you 
set eyes on the remarkable educational tools you'll 
work with as you explore new advances in 
electronics. 

Like your own electronics laboratory for 
learning, first-hand, the technology behind such dynamic con- 
sumer products as digital-display wristwatches and tiny pocket 
calculators. Like finding out how cumbersome circuitboards the 
size of a business envelope can now be reduced to a chip the 
size of a postage stamp! 

You're going to be stimulated for hours on end as you 
experiment with these and other new electronic techniques. In 
fact, as part of the program, you'll actually build and experiment 
with a 25" diagonal color TV incorporating digital features that 
are likely to appear on all TV s of the future. Features made pos- 
sible by applications of digital electronics to home entertainment. 

But your most important discovery in this program will 
be the new skills you'll develop all along the way... the kind of 
skills that could lead you in exciting new directions: 

1 . Gse your training to seek out a job in the electronics industry. 

2. Use your training to upgrade your current job. 

3. Ose your training as a foundation for advanced programs in 
electronics. 

4. Use your training in a business of your own— a few of our 
graduates are even doing this now! 

Go exploring at home, in your spare time. No 
traveling to class. No lectures. No one looking over your 
shoulder. 

You can forget the way "learning" used to be. Bell & 
Howell Schools wants to introduce you to the modern way to 
learn. First of all, you'll be able to develop your new skills in your 
ovm home— on whatever days and whatever hours you choose. 
That means you don't have to give up your present job or pay- 
check just because you want to learn new occupational skills (it 
also means you don't really have to give up your bowling night if 
you don't want to). 

Secondly, we believe that when you're exploring a field 
as fascinating as electronics, reading about it is just not enough. 

That's why throughout this learning adventure you'll get 
lots of "hands on" experience with some of the most impressive 
electronic training tools you've ever seen. And at Bell & Howell 
Schools we think the best tools make the best 'teachers'. 

No electronics background necessary. 

That's one of the advantages of this program. We start 
you off with the basics and help you work your way up, one step 




Automatic pie-set diannd selector 



at a time. In fact, with your very first lesson you receive a special 
Lab Starter Kit to give you immediate working experience on 
equipment— and a taste of things to come. 

You build and perform exciting ex- 
periments with Bell & Howell's Electro-Lab®. 
An exclusive electronics training isystem. 

You build the Electro-Lab step-by-step, 
too. First the design console. After you assemble it, 
you'll be able to set up and examine circuits with- 
out having to solder them in place. 

Next, you'll put together a digital multi- 
meter. This important instrument measures 
voltage, current and resistance and displays its 
findings in big, clear numbers like on a digital 
clock. Far more readable than "needle pointer" 
meters. 

Then comes the solid-state "triggered 
sweep" oscilloscope. An instrument similar in 
principle to the kind used in hospital operating 
rooms to monitor heartbeats. You'll use it to 
analyze the "heartbeats " of tiny integrated circuits. 
The "triggered sweep " feature locks in signals tor 
easier observation. 

You'll build and work with Bell & 
Howell's new generation color TV . . . investi- 
gating digital features you've probably never 
seen before! 

This 25" diagonal color TV has digital features that 
are likely to appear on all TVs of the future. Features made 
possible by the applications of digital electronics to home 
entertainment. 

You'll probe into the technology behind 
all-electronic tuning and into the digital circuitry of channel 
numbers that appear, big and clear, right on the screen! 
You'll also build-in a remarkable on-the-screen digital clock that 
will flash the time in hours, minutes and seconds. Your new skills 
will enable you to program a special automatic channel selector 
to skip over "dead " channels and go directly to the channels of 
your choice. 

You'll also gain a better understanding of the excep- 
tional color clarity of the Black Matrix picture tube, as well as 
working knowledge of "state of the art " integrated circuitry and 
the 1 00% solid-state chassis. 

And having actually built and experimented with this 
TV, you'll come away equipped with the kinds of skills that could 
put you ahead of the field in electronics know-how. 

We tiy to give more personal attention than 
any other leam-at-home program. 

1. Toll-free phone-in assistance. The pro- 
gram is designed so that you can proceed through it 
smoothly, step-by-step. However, should you ever 
run into a rough spot, we'll be there to help. Many 
schools make you mail in all your questions. We 
have a toll-free line you can call when you have a 
question that can't wait. 

2. In-person "help sessions". These are 
held in 50 major cities at various times throughout 
the year where you can talk shop with your 
instructors and fellow students. 

So take a tip from Charlie Harris. Find out 
more about the first learn-at-home program that 
could easily stir up your neighborhood, too! Mail the 
postage-paid card today for full details, free! 

"Electro-Lab" is a registered trademai1< of the Befl & Howfl Company. 
This program is approved tay the state apprcfv^ agerKy for Veterans" Benefits. 



An El9Clronics Horn* Study School 

devry insTrruTE of techticiiogv 

OK Of TX 

Bell b Hqujell schools 

4141 Belmont. Chicago. Illinois 60641 
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Lazy man's guide to snow tiirowera 



IConUnuad} 



from forward to reverse directly and 
immediately with a single move- 
ment of one control. Best. 

• Crank chute control: You crank 
a handle to aim snow disduurge. 
Costs more than push-pull control. 

Once you're familiar with snow- 
thrower features, it's time to rough 
up a "needs analysis" to pinpoint 
exactly what your personal situa- 
tion demands. You wouldn't buy a 
semi-trailer truck to haul the kids to 
school, but many well-intentioned 
snow-thrower buyers wind up with 
an outfit better adapted to cleaning 
a supermarket parking lot than 60 
feet of sidewalk. Start with a simple 
chart like the one at the bottom of 
the page. 

The area to clear is basic. A 60- 
ft. walk and a pordi entrance, vaor 
der 200 sq. ft., can, of course, be 
handled by an eight-hp, 32-in. 
whopper. And it may be you live 
where snow depths are so great and 
storms so frequent you can justify 
such a rig. More likely, however, a 
hand-push model is all you need. 

The 1200-sq.-ft. area would 
amount to a 60-ft. sidewalk and 100 
ft. of a 10-ft. ynde driveway. This is 
not a large area but you'd almost 
certainly want a self-propelled mod- 
el. A 24-in. or 26-in. scoop and four 
or five hp would be adequate. 

If you've got a larger driveway, 
a 30-ft.-by-30-ft. ramp in front of a 
two-car garage, plus sidewalks, 
you're over 2000 sq. ft. and you may 
want to think big. Time can be 
a factor if you're trying to get a 
couple of cars rolling to work in 
the morning. An eight-hp with a 32- 
in. scoop would suit you fine. 

Once you break the 2500 to 3000 
sq.-ft. barrier, it's time to think 
about an accessory snow thrower 
on a 15-hp or larger tractor. 

The ground surface has a lot to 
do with your choice of snow throw- 
er and how you operate it. Starting 



Over Asphalt One-way 

2000 sq. ft. discharge 



with the best conditions— bare con- 
crete, freshly coated with new snow 
—almost any kind of wheels will 
roll along just fine and you can set 
the scraper blade ri^t down on the 
surface. But crushed rock drives 
are not that easy. Small wheels 
tend to dig in, pocket themselves, 
and require heart-straining physi- 
cal effort to keep moving. And un- 
less you enjoy spending hours 
cleaning rocks out of the lawn come 
spring, you'll want to cut about two 
inches above the rock to leave a 
snow base to freeze hard for next 
time. On crushed rock drives, avoid 
wheels under 12-in.-diameter; 16- 
in. are better. 

Ruts or drifted and frozen wind- 
rows of snow cannot be handled by 
aome snow throwers because the 
scraper blade rides up over the hard 
stuff. A blade set slightly bade 
from the scoop center line and an- 
gled down (some can be adjusted) 
will help. It will also help if you 
can bring the auger into contact 
ahead of the blade to beat and 
break up the snow pack. By the 
same token, this auger beat action 
is highly destructive to asphalt 
drives, and leaves gouges. 

All this means you should get 
down on your hands and knees willi 
the machine on a flat showrocnn 
floor and see just where the blade 
and auger strike and where they 
can be adjusted to strike. 

Flat walks and drives can be easy 
work, but as soon as you get a lit- 
tle slope, even a driveway entrance, 
the snow-tlirower drive system be- 
comes either a pleasure or a curse. 
A madiine without power reverse is 
a killer on all but small, flat walks. 
Even then, it can cause overexer- 
tion. This involves the peculiar fact 
that you spend almost as much 
time backing up as you do going 
forward in most snow-thrower op- 
erations. If you have to start up- 



1'-2': Outdoors Drive closed 

3'-5' drifts by city plow 



wind on the first cut at 15° into a 
30-mile wind, ifs a safe bet your 

face will be numb by the time 
you've gone 100 feet. When you've 
made that first necessary cut, you'll 
want to turn your back to the wind 
and cut downwind with successive 
back-outs for each pass. Dragging 
even a light unit backwards on slip- 
pery footing is hard, dangerous 
work. So power reverse is needed. 

Instant reverse 

You also need a reverse that slips 
back and forth instantly without 

gates and notches to confuse you. 
A good control will let you nose in- 
to a hard drift and rock backwards, 
much like rocking a stuck car, with 
a smooth, rhythmic motion unin- 
terrupted by hunting for levers and 
notches. All reverses, of course, 
should be rigged to stop the ma- 
chine instantly if you foil or lose 
your grip. 

If you use the machine only a 
few times a year on light snow, you 
may not vri^ to go up in price to 
the more heavily constructed snow 
throwers. A discount-house outfit 
may do the trick. Expect one-shot 
paint jobs, minimum rust protec- 
tion, Bowden wire controls instead 
of rods, lighter gauge metal, etc. 

Because snow throwers tend to be 
bulky, heavy, and hard to tuck into 
tight corners, they can pose storage 
problems. But outside storage 
means starting a cold engine. With 
infrequent use this can be a chal- 
lenge. A spray can of ether starting 
fluid can help, and so will winter- 
grade oil, but if a half-dozen lusty 
pulls on the starter rope leave you 
puffing electric starting that plugs 
into 115 volts is the best answer. 

What about really tough going? 
If you look at shoulder-high drifts 
several times a year, or the high- 
way plow leaves huge frozen barri- 
cades four feet high at the end of 
your drive, you need power but you 
don't necrasarily need a wide cut. 
Eight hp oonoottrated on a 26-in. 
scoop will open things up foster 
than the same power on 32-in. 

The smaller mach&ie with big 
power may also be easier on you. 
Avoid overbuying in respect to your 
own physical capacity. Multiple 
forward speeds are helpful in re- 
ducing fotigue. You can ease along 
from a bare creep to a fast walk. 
For some sidewalk jobs one or two 
forward speeds may be fine, but 
with four or more speeds you can 
match the pace just right for the 
auger to lumdle the snow. E! 



Snow thrower needs-analysis chart 


Area to 
clear 


Type of Terrein 
surface 


How often Snow depth Storage Special 
used normal-majc. available problems 


Under 

200 sq. ft. 


Concrete Flat 


2, 3 times 3''-4-;6* 
per year 


Basement Gee storage 


1200 
sq. ft. 


Rocic & Some 
concrete siopee 


6 times S'-S": 10* 
per year 


Heated Starter pull 
garage 


2000 

sq. ft. 


Rutted Tight 

corners 


12 times 8 "-14"; 
per year 3'-4" drifts 


Unhealed Tight storege 

garage space 
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It pays to know your way around. 



You'll certainly know your way around if you become 
a navigator in the Air Force. On the ground as well as in 
the air. And it can start early— while you're in college. 
Because as soon as you become part of the Air Force 
ROTC, you'll be avoiding many of the costs that might 
stand between you and a college education. For a lot of 
qualified students, in fact, Air Force ROTC can come 
through with full scholarships that cover tuition, lab and 
incidental fees, and even furnish you textbooks and a tax- 
free allowance of $100 a month. 

But, maybe just as important, Air Force ROTC means 
getting the kind of training that, year after year, will help 
you reach your chosen objectives in this technical, com- 
plex world of ours. Wherever you want to land. 

And remember this: after you graduate with your 
ROTC classmates you'll be on your way. 

A man ready to become a U.S. Air Force navigator, 
with multi-million dollar responsibilities. You'll be on your 
way to becoming one of the most carefully trained, highly 
skilled and professional men in the air. And you can count 
on getting the lifelong respect that knowledge and posi- 
tion have earned you. 

Now's the time to think about going places in this 
world. Contact the Air Force ROTC Professor of Aerospace 
Studies on the college campus, or talk to your high school 



guidance counselor. Or call 800-447-4700, toll free (in 
Illinois call 800-322-4400) for the location of the nearest 
Air Force ROTC detachment. Or, send in the coupon. 

A.Sicily B. Washington, D.C. C. California D.Chicago 

I 1 

Air Force ROTC 2-PS-104 
P.O. Box AF 
Peoria, III. 61614 

Please send me more information. I understand there Is no 

obligation. 

Name Sex (M)(F) 



»'l,E»St PRIST 



Address^ 
City 



State_ 



Zip_ 



. Phone. 



High School Graduation Date 

Soc. Sec. # Date of Birth. 

College Planning to Attend: 1 



Put it all together in 
Air Force ROTC. 



NEW IDEAS FROM THE INVENTORS 



ILLUSTRATIONS BY DANA RASMUSSEN 




Building-component factory floats to the job 

Instead of transporting large prefabricat- 
ed building elements from a distant fac- 
tory, a contractor might float in a factory 
consisting of a number of barges ballast- 
ed and tethered to provide an extensive, 
continuous work area. The arrangement 



might simplify the use of bigger and 
more economical modular units in con- 
struction and of fragile or hard-to-trans- 
port items such as precast concrete 
slabs. The floating factory could reduce 
construction costs. 




Rail mirror looks behind you 

Mounted alongside a regular bathroom 
or dressing-table mirror, this vertical rail 
would form a track for an arm support- 
ing a hand-type mirror. Pulled out and 
adjusted as needed, the small mirror 
would permit back-of-the-head viewing 
for fixing one's hair and would leave both 
hands free for the job. It would fold out 
of the way unobtrusively when it wasn't 
in use. 













\ 




Fingers check bad checks 

No two people share the same combina- 
tion of finger lengths, says this inventor. 
His identification device would measure 
four of your fingers, compare the result- 
ing pattern with marks printed on your 
checks or credit cards. The finger-length 
test could make check and charge 
validation simpler and safer, make forg- 
ery more difficult. 




Magnet "drips" paintbrush 

With a clamp at one end and a magnet 
at the other, this metal strip could be 
fastened to the rim of a paint can with 
the magnet positioned over the can. It 
would let you rest a brush quickly just 
by touching the ferrule to the magnet, 
pick it up as quickly from its ready-to- 
use position. Any paint on the bristles 
would drip into the can. 




Camper kitchen fits in van 

Slipped into the rear of a van, this self- 
contained kitchen would travel with the 
van, let the vehicle do double duty as a 
camper. At a campsite it could be used 
in place or set up separately. A pull-up 
roof would vent the kitchen; side and 
front doors would give access to the 
kitchen from the outside or from the in- 
terior of the van. 



The following patents have been Issued on these inventions: Floating 
factory— No. 3,785,314 to H. Scanlon, Garden City, N.Y.; Finger tester 
—No. 3,721,128 to R. Thurman, Longview, Wash.; Magnetic paint-brush 
holder— No. 3,729 158 to D. Nagy, Toronto, Ont ; Rear mirror— No. 
3,730,612 to N. Arroyo, San Francisco, and N. Seaton, Berkeley, Calif.; 



Van camper kitchen — No. 3,730,580 to John S. Page, Jr., Boulder, Colo. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents, Washington, D C. 20231, at 50 cents each. To w/rite to an in- 
ventor, if address above is insufficient, address him by name and patent 
number in care of the Commissioner of Patents. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



King Size. 
Super Longs. 



Vicer 
flavor tha 

out. Always rich. . .always 
smooth. . .always exciting. 
Get a taste of Viceroy. 
Get a taste of excitement. 



CMwrca 



Viceroy. Where excitement is now a taste. 



'''l(ings,l6mg."iar,*T.1in Report MarW 



jlerial 



Winnebag< 
the MinnM 

Ife our newest, compact motorhon 




WHERE CAN YOU GO? In a Minnie 
Winnie, as far as you like. Around 
the town. Off on weekend trips. Or 
across the country to fun in the sun. 

Around town, you have the easy 
driveability of automatic transmis- 
sion, power brakes and steering. 

For weekend jaunts, Minnie Win- 
nie packs everything you and your 
crew need, ready to go. 

For cross-country travel, strong, 
solid Winnebago construction helps 
smooth out the miles. And thanks to 
its size, your Minnie Winnie is prob- 
ably a lot stingier with gas than you 
might think. 

The Minnie Winnie. It took Winne- 
bago's years of experience to build 
so many practical features — and so 
much carefree fun — into this nim- 
ble, compact motorhome. 




^resents 
JIfinnie 

lilt big in liveability, comfort and fiin. ! 





MINNIE WINNIE RD 



HAT CAN YOU DO INSIDE? What 
akes the Minnie Winnie RD so new 
the rear dinette floor plan. During 
e day it's a nice place to eat. At 
ght it easily converts into a bed. 
Jd this double bed to the front 
^erhead double bed and you come 
) with comfortable sleeping ac- 
jmmodations for four. There's also 
kitchen complete with a 3-burner 
nge. A bathroom with shower. Plus 
3" of headroom so most people 
m walk around without stooping. 





WHAT PRICE ALL THIS GLORY? Even with all the comforts of home built 
in, the Minnie Winnie still costs less than some luxury cars. See your Winne- 
bago dealer to see how reasonable he can be. 

IS SERVICE NEARBY? In addition to a 
thorough electronic test before leaving 
our factory, and the added assurance of 
solid Thermo-Steel™ construction, 
Winnebagos have proven their durability 
through over a billion owner-driven 
miles. But when you need help, we're 
close. With a network of 300 coast-to- 
coast, factory-trained service centers, 
including Canada and Alaska, 
you can get prompt 
and knowledgeable 
service. 




I'D LIKE TO LEARN MORE ABOUT THE WINNEBAGO LIFE. 

Tell me who my dealer is and send information on the following: 
□ Motorhomes □ Travel Trailers □ Camper Coaches 

Name 



Address- 



-Phone. 



City. 



_State_ 



-Zip- 



^liKSSS^^IIIm name that means 
wwMNKBB£iUU<B the most in motorhomes. 



Box 152, Forest City, Iowa 50436 



Cc, 



"SAY. SMOKEY-" 



A dlnic on cars by America's most famous mechanic 



Advice on painting a car 

The sun, along with the other ele- 
ments, has faded the paint on my car. 
I'm going to rent a spray gun and re- 
paint it myself in my garage. I plan to 
repaint it the original color. Do I have to 
sand the body all the way down to bare 
metal, then prime and paint? Or can I 
just sand the body enough to rough up 
die paint that's on there now and put on 
the new paint? 

Peter FIndlay, Houston, Tex. 

I'd say if you remove the top layer 
that is oxidized and get to live, clean 

paint, you're in good shape — assuming 
you don't use a paint tftat isn't compat- 
ible with what's left of the original. 
Don't use the wrong paint or thinner, or 
you can really start a mess. And don't 
paint over bare rusty spots. Any place 
you go through paint to bare metal you 
must prime first. 

Really, to paint a car you need more 
technical advice than you're getting here. 
So find a friendly paint store and do a 
iittle talking before you start the job. 
After that, you may even change your 
mind. 

What determines mpg? 

I hope you can settle an argument be- 
tween a friend and me. He says that 
gas mileage depends on the load placed 
on an engine, that displacement, car- 
buretion (four barrel or two), number 
of cylinders don't make any difference. 

I say this isn't so. My contention is 
that displacement, number of cylinders, 
and carburetion have everything to do 
with it. It's ridiculous to say a four- 
cylinder engine displacing 100 cubic 
inches would guzzle as much gas as a 
V8 with 400 cubic inches and a four- 
barrel carb. Am I right? 

Paul Orbinson. Atlanta. 6a. 

You haven't even got an argument 
there. You win, hands down. All things 

being equal, mileage is much determined 
by size, weight, aerodynamic drag, 
speed, and driver habits. You consume 
fuel at an average ratio of 14 parts of air 
to one part gasoline. The bigger displace- 
ment jobs burn even fewer parts of air 
per each part of gasoline— even wftan 
idling. 

Manual or automatic for 4WD 7 

I'm thinking of buying a four-wheel- 
drive vehicle, such as a Scout or Blazer. 
In addition to using it off-road for plea- 
sure excursions during the weekend, I 
plan sometimes to pull a trailer (2000 
lbs., loaded) on the highway. Should I 
get an automatic transmission or a stick 
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shift? Some of my friends tell me an 
automatic transmission isn't worth a 
dime when you get stucic in mud or sand. 
Paul Blankenship, Salt Lake City, Utah 

There are two sides to the argument, 
i thinl( the experts lilce (and can do bet- 
ter with) manual. But the average Joe, 
in my opinion, is ahead with automatic, 
considering that stucic conditions prob- 
ably account for less than one percent of 
his total experience with the vehicle. 

Is a used police car a good buy? 

What's the difference between the 
automobiles owned by state troopers and 
by ordinary citizens? Are the police-car 
engines and suspensions souped up? 
Would buying a used police car be wise? 
Richard Oblonsky, Lincoln, Neb. 

As a rule, police cars are bought on 
a bid. They are basic automobiles with 
special options desirable for police 
work. In some areas the cars must pass 
a very stringent driving test. Usually they 
have enough goodies to provide more 
than standard power, and better corner- 
ing and stopping ability. 

Usually a used police car is a bad buy 
—because they live a hard, fast life. 

How do you start a car? 

What's the best way to start a car 

with an automatic choke when the engine 
is cold? Should you depress the accel- 
erator to the floor and then release it 
and turn the ignition switch? When you 
depress the accelerator before starting 
or immediately after starting, does this 
cause the automatic choke to open com- 
pletely? 

Larry Jalverton, Detroit, Mich. 

The best way to start a car with an 
automatic choke is to first read the in- 
struction manual. Aa you suggest, in 
most cars the choke is operated in con- 
junction with the throttle. So with some 
cars you give a little throttle to set the 
choice. With others, if you open the 
throttle too far, you uncock the choke. 
Incorrect starting procedures really 
cause a lot of trouble. And as a rule, very 
few people ever take the time to reach 
into the glove compartment to find out 
how to do it right. 

After an engine overhaul 

I just had my Dodge Charger over- 
hauled — ring job, valve job, the works. 
It's a big V8 with four-barrel carb. It 
was (and is) a nice car. But since I got 
It back from the garage a week ago it 
starts hard. It doesn't make any differ- 
ence whether the engine is hot or cold. 



When I turn on the ignition switch the 
engine cranks for several seconds before 
it fires. It runs perfectly otherwise. 

The dealer says this is nothing to 
worry about, that it's normal. But I can't 
buy that. It didn't do It before. 

T. J. Anderson, Boston, Mass. 

Sometimes when an engine is over- 
hauled it's tighter than Itefore. And If 
the battery and starter system are not 

really up to specs the engine will turn 
over slower: the starter system will rob 
the ignition of its full requirements, 
giving you inadequate cranking spaed 
and hard starting. 

But your problem also couid be 
caused by a carb that's adjusted too 
rich or too lean. I'd say tftat If during 
tlrn next 2000 or 3000 milet your 
Charger doesn't begin to start like It did 
before, you'll find trouble in your elec- 
trical system, or that your carb needs 
adjusting. 

A question about sharpies 

I've heard that some unscrupulous 
people, in order to sell a car tiwt badly 
needs an engine overliaul, will put heavy 

oil and sawdust in the crankcase to con- 
ceal loose rod bearings, crankshaft 
bearings, etc., from the prospective 
buyer. Do people actually do this? And 
does it work? 

J. C. Donahue, Portland, Ore. 

There are still some crooks in the 
automobile business and always will be. 
Yes, those age-old tricks could conceiv- 
ably work for a few minutes. The mes- 
sage is: Deal with a reputable dealer- 
end as fer as I'm concerned, most of 
them ere. How do you tell a good one 
from a bad one? Lots of weys, but a reel 
quickie is to see how long he has been 
there. If it's 10 years or longer you're in 
pretty good shape. 

How to become a race driver 

My son is 16. He's had his driver's 
license for about three months. He's a 
good driver, and a safe one. But he's got 

a yearning to be a professional race 
driver. I think he might be a good one If 

he had a chance to practice and learn 
the ropes. But where can he get a car? 
What kind should he get? Where can he 
practice? In short— how does one be- 
come a professional race driver? 

Earl Landham, Dayton, Ohio 

Man, if i could answer that one with 
a workable plan, we'd have 10,000 new 
race drivers overnight. As it stands now 
a man either buys his own car and starts 
in smell circle-track local stuff or local 

Continued 
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If yougotoolong without a tune-up, 
you may pay in the end 



Unless you have money to burn, there's one 
thing you can't afford anymore. 

Putting off a tune-up— especially if you're 
getting poor gasoline mileage. 

You know that just one misfiring spark plug 
in your car's engine cannot only waste gas, but 
it can affect your car's starting power and per- 
formance, too. 

Check your gas mileage. If you're unhappy 
with it, maybe your engine needs a tune-up. 

If so, there's a set of new AC Spark Plugs 
engineered for your car and your kind of driv- 
ing. And a tune-up now with new ACs can help 
you save gasoline and money in the weeks and 
months ahead. 



If you're going to spend money on your car, 
why waste it on poor gasoline mileage? 

Tune up with new AC Fire-Ring Spark Plugs 
—you'll be glad you did. 
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"Say Smokey— " 



[Continued] 



sports-car-type racing, or else he hangs 
around racing people, gets astoundingly 
lucky, and someone lets him run his car 
in the smaller races. Right now if every 
race car had five seats, there are enough 
drivers with some experience to fill them 
all. 

I doubt if this answer helps you much, 
but that's the way it is. 



Show-off drag racers? 

I've been watching a lot of drag racing 
on TV lately. Can you tell me why It is 
that, especially among the "funny cars." 
they build them so the front wheels often 
lift high off the ground at acceleration 
from the starting line? Why don't they 
just increase the wheelbase, or add a 
little weight up front to hold it down? 
Building the cars so the front wheels 



lift up just seems like so much showing 
off to me. 

Michael Johnson, Albany, N. Y. 

Take my word for it. Those cars that 
you see running in the 200-mph bracket 
are not built by people who are leaving 
a lot of desirable qualities out. They 
have made them quite long and added 
weight, as you suggest. But in racing, 
a lot of tradeoffs are made for a desired 
result. 

So when you see the two front 
wheels off the ground, doesn't that 
mean that all of the weight is on the 
two wheels remaining on the ground? 
And. generally speaking, aren't they still 
broken loose, fighting for traction? 

Unsatisfied with mpg 

I bought a 1965 Olds F-85 V6 with 



urvivors 




We build Herman Survivors lo do two things well: Cover .i lot of territory in great com- 
fort. And stand up to the kind of punishment outdoorsmcn will give them. In just about 
any kind of weather. That's why we build the uppers of soft but durable burgundy full- 
grain glove leather, line them with Ensolite'^ to assure you warm feet right down to 
—20°, then line the whole upper and the soft padded cushion 
insole with saddle tan full grain cowhide for even greater 
warmth and comfort. After that we stitch the whole boot down 
to resilient, oil-resistant Neoprenc''' crepe soles and heels. These 
Hermans come in two styles: 8" insulated boot, ^^7192 and 6" 
insulated shoe, -7192-6. They're tough. And they're comfort- 
able. Like all our boots. When you're looking for quality in an 
outdoor shoe, hunt up a pair of Hermans. 

J. M. HERMAN SHOE COMPANY, DEPT. 34, MILLIS, MASS. 02054 
That sounds like my kind of boot. Send me your catalog and the name 
of my nearest Herman dealer. PS BGL-4-10 





FREE CATALOG 



Name 

Address 

City 



-State. 



-Zip. 



automatic transmission and power steer- 
ing a year ago. I never did get good gas 
mileage (12 mpg), and now I am trying 
to improve it. I have replaced the tim- 
ing gear and chain, put on a new carb. 
and given the engine a complete tune- 
up — and still no improvement. The 
mechanics tell me the compression and 
everything checks out okay. I am puz- 
zled. What do you suggest? 

Gerald J. Vardius, Norman, Okla. 

Start with an exhaust analysis for a 
rich or lean condition. I'm reasonably 
sure you'll find carb and air cleaner, 
fuel pump, timing, plugs, etc.. still need 
looking at. The air cleaner, for example, 
could be partially plugged. The plugs 
may be new. but they may be the wrong 
type. 



Wants better performance 

I'm rebuilding a stock 283 two-barrel 
carb in a 1963 Impala that just turned 
over 100,000 miles. I would like to 
achieve a little more inspiring perform- 
ance for the street. Is this possible with- 
out sacrificing gas mileage? 

I am a novice at this and drawing 
most of my knowledge from books. 
Right now I'm considering putting on 
Mickey Thompson Power-Y headers, a 
Z-28 intake manifold, and 650 cfm 
Spread Bore Holley carb. I'm undecided 
about changing the stock heads (valves 
1.72 intake, 1.50 exhaust) to the Z-28 
202 heads. If I do change heads, can I 
use the stock flat-top pistons? How 
much horsepower do you think all this 
would achieve? 

Larry Bathalter, Alexandria, Ky. 

Miles per gallon, generally speaking, 
in performance-type engines are low 
compared to a plan whereby mileage is 
the name of the game. I would raise 
compression to about 10 to one. Get a 
good free-flowing exhaust system, and 
a stock four-barrel manifold and Holley 
carb. Maybe try an Ediebrock mileage 
manifold, and stock heads cleaned up. 
If you are willing to accept lower mile- 
age, put Z-28 heads on with bigger valves 
and ports. But pistons would have to be 
changed as necessary to get the com- 
pression ratio. 

But with today's problems about fuel, 
I'd stay on the high-mileage road and 
use stock heads. If you do a good job in 
all ways you'll get 20 mpg and have a 
damned good-running engine. tE 



Each month in Popular Science 
Smokey Yunick answers questions 
on cars— family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars — selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—" 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 
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Volkswagen was right. Ugly is only sldn deep. 



For yeors, Volkswogen has 
run greor ods felling how the reel 
beauty of their product lies on 
rhe inside. 

We couldn't ogree more. 

Which is why we designed our 
sexy Bradley body to fit perfectly 
onto a VW chossis. 

That way, you wind up 
with o car thot looks for all the world 
like a $10,000 GT. But inside, 
you still get the fomous economy 
and durability of a VW. 

And because our fiberglass 
body is lighter, the finished product 



performs better thon o stock VW. 
With top speed increased to 1 00 
mph, and mileage to 35 mpg. 

Now, you won't get all this 
without doing some work. It'll 
toke five or six weekends. But we 
provide every single port you 
need and you can do the job with 
ordinary tools. And you'll find 
the result well worth your time. 

It's the perfect morrioge. 

The inner beouty of a 
Volkswagen. 

And the outer beauty of 
Q Bradley. 



BRADLEY / Automotive Di v. of Thor Corp. 

7669 Washington Ave. 5. 

Edino, Minn. 55435 Dept. PS-10 

□ Send me your brochure for $ 1 .00. 

□ Send on assembly monuol for $7.00. 
Age 



Nome 

Address . 

City 

State 



.Zip. 



Business Phone . 
Home Phone 



Ej<cellent finoncing ovoiloble. 



Cl, 



How to pay 

for home 
improvements 

without getting 

nailed. 

Borrow the money you need at 
your credit union. You'll find their 
low annual percentage rate helps 
you put things together without 
breaking up your family budget. 
There's a minimum of red tape. 
Many times your signature is all 
that's required. At your credit un- 
ion, you're more than a customer. 
You belong. 

Join your credit union. 
It's where you belong. 

For more information write to 
your state's Credit Union 
League or Credit Union Nal 
Assoc., Inc.. P. O. Box 431. 
Madison. Wise. S3701. 




Get Dollar-Saving 
Facts on Low Upkeep 
Aluminum Siding 
for a Postage 
Stamp! 




Reynolds Aluminum wrote a book 
on aluminum siding and exterior pro- 
ducts for the home. We wrote it for 
you. FREE. For a postage stamp. 



Reynolds Metals Company 
Dept. PS P.O. Box 27003 
Richmond, Virginia 23261 

I would llkt a copy of your FREE "stralgiit talk" 
Dook on aluminum axttrlors. 



Nam* . 



Addrafs . 

City 

ZIP 



Dl'm a nomaownar. My homa has Owood siding Dotnar. 



To help stop Athlete's Foot 
more families buy Desenex 
than any other remedy. 



That's because anti-fungal 
Desenex contains a medically 
proven formula that has success 
fully helped millions of sufferers. 
And the number gets bigger 
every year. 

To help heal Athlete's Foot, 
use Desenex Ointment at night 
and Desenex Powder, or Aerosol, 
during the day. 

When used routinely, Desenex 
provides continuing protection 
against fungous infection. 




"1974 Pharmacraft Consumer Products 



Also available in solution form 



A PRODUCT OF Q POMMJI COBPORATION 
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For safety and identification: 

Electronic 
license plate 

Ask this license plate a question, 
and you get an answer. It's part of 
an electronic system that could, 
says an RCA scientist, automate 
traffic control and prevent colli- 
sions. 

At its heart is an antenna sys- 
tem that receives radio signals at 
one frequency and rebroadcasts 
them at double the frequency. A 
circuit coder enables the license 
plate to send a signal that specif- 
ically identifies its vehicle. 

How would all this be used? 
Electronic interrogators along 
streets could keep track of buses, 
cabs, and police vehicles. Stolen ve- 
hicles could be identified. Trucks 
with valuable cargoes could be 
monitored. Vehicles with special 
codes could bypass toll collectors. 

The license plate could receive 
messages, too, warning a driver of 
unusual road conditions. 

Still another use for the system, 
says RCA's Fred Sterzer, would be 
as a second harmonic reflector for 
a radar collision-avoidance system. 
Harmonic collision-avoidance ra- 
dars, says RCA, eliminate the prob- 
lems of clutter and blinding, and 
would see only an electronic-li- 
cense-plate-equipped car. 

The license plate would consist 
of a "printed-circuit antenna cov- 
ered by a visual display of the li- 
cense number, a frequency doubler, 
modulator, and an rf detector." 
Made in quantity, it would cost 
"only a few dollars."— .E.H. Ortnuer 

^ , i.uiial 




The New Minutemen. 

Remember the first Minutemen? They were civilians ready to protect the good 
things about America. 

Today's Army National Guardsmen are civilians, too. With the same idea in mind. 
They're the New Minutemen. 
And you can be one of them. 

You'll train one weekend a month with guys and gals from your own community. 

You'll have a chance to learn a skill. In engineering. In electronics. In aviation or 
the medical fields. Over 400 career specialties are open to you. And the training 
could help you get a good civilian job or advance you in your present one, 

You'll earn extra money. Over $40 a 



weekend to start. Veterans, of course, earn 
even more. 

You'll have a chance to learn 
leadership. To do something different. 

And, very important, to help people 
in the community. 

You can do all these things and still 
enjoy your regular civilian life. 

You'll be one of the New Minutemen. 
In today's Army National Guard. 

It could be the most important part-time 
job in America. 

For more information, mail coupon or 
write: Army National Guard, P.O. Box i776, 
Edgewood, Maryland 21040. 



Army National Guard 
P.O. Box 1776 Edgewood, Mar/land 21040 

Please send me more information about the Army 
National Guard. 



NAME 


AGf 


SEX 


see SEC NO 


ADDRESS 




PHONE 


CITV 




STAtf Zif 



P5OO1074 



ARMY 



NATIOIUAL 



The Guard belongs. 



Now consumers 
get G hot new 

torch 





Sears kit comes with two tanks of gas. 
Sears stores are a convenient source of 
gas no matter whose torch you own. 



TurboTorch by Wingaersheek 

comes in propane and MAPP mod- 
els. Tip rotates 360°. 
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Scroll N' Braze kit for bending and 
brazing iron includes Airco Torch. Kit is 
$59.95 from Scroll N' Braze, 100 Moun- 
tain Ave., New Providence, N.J. 07974. 




A heat wave — fueled by a gas 
called MAPP — is sweeping 
the home-torch field 



By A. J. HAND 

They call it MAPP, a decided 
improvement over its full name: 
stabilized methylacetylene propa- 
diene. This new fuel is also a decid- 
ed improvement over propane, the 
old standby fuel for home-shop 
torches. Why? It burns a lot hotter 
. . . around 3100° compared to pro- 
pane's 2400°. This extra heat lets 
you do jobs you can't do with pro- 
pane, or can do only very slowly. 
Brazing is an example. Burning hot- 
ter, MAPP heats faster, so a tank of 
it lasts longer than a tank of pro- 
pane. 

You can't just screw your old 
torch onto a MAPP tank; you'll 
need a new MAPP torch. There are 
a number to choose from. Least ex- 
pensive is the one from Sears. It 
comes in a kit with two tanks of gas 
and a spark lighter for $19.95. Draw- 
backs? To use this torch upside 
down, you have to light it upside 
down. If you light it upright, then 
invert it, liquid MAPP sputters out 
the simple valve and either douses 
the flame or causes it to flare up. 

Wingaersheek's new TurboTorch 
largely avoids this problem with a 
rotating tip. Point it up, down, or to 
the side ... no need to tip the torch. 
Exception: You'll have to tip it to 
play the flame downward on the cen- 
ter of large workpieces. Price is 
$31.90. 

Airco's torch regulator combines 
a shutoflf valve, with a regulating 
screw. Result? No sputter problems, 
better flame adjustability. IE 




Airco's MAPP torch is about $40 at 

welding-supply outlets. Note pressure- 
regulating knob atop regulator housing. 
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there's only one thing cheap about 
these new Realistic stereo components 




New 1975 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 
BEAUTIFUL FULL COLOR 
Stereo • Quadraphonic • Phonographs 
TV Antennas • Radios • Citizens Band 
Kits • Recorders • Tape • Tools 
Auto Tune-Up • Electronic Parts 
Test Instruments • More! < 

164 pages of the finest in home and hobby electronics 
Respectednamesiike Realistic. Micronta. Archer. Science 
Fair — and they re available only at Radio Shack stores and 
dealers nationwide' See what s really new in electronics 
by sending for this exciting catalog 



SEND FOR 
YOURS TODAY! 
FILL OUT 
COUPON 
BELOW 



1975 Mail to Radio Shack, P. O. Box 1052, 435 
Catalog fx. Worth, Texas 76101. (Please print.) 




Name . 
Street . 
I City 



.Apt. No. 



Stale . 



.ZIP 



Realistic SA-101 Stereo Amplifier. Inside the handsome walnut-grain wood 
case is an ITL/OTL amplifier with plenty of power for compact speakers. 
It's versatile too, with inputs for a magnetic or ceramic phono, tuner and 
tape And there are separate volume, balance and tone controls, a speaker 
in/out switch, and a stereo headphone jack for private listening. U.L. listed. 
#31-1983. 

Realistic TM-101 Stereo Tuner. Our lowest priced tuner, but it pulls in FM 
stereo and AM the way you like it You'll hear more stations and less noise 
thanks to three-ganged FM tuning, ceramic filter, advanced multiplex IC 
and external FM antenna terminals Other features include a slide-rule dial, 
stereo beacon and walnut-grain wood case. It s a perfect system mate " 
for the SA-101 U.L. listed There's only one place you can find it . . Radio 
Shack! #31-1984. 

Save $34.80 on a Complete System 



regularly 
234 75 




19995 



• Realistic SA-101 Stereo 
Amplifier 

• Realistic Tlu1-101 Alvl/FM 
Stereo Tuner 

• Two Solo-1 Speaker Systems 

• Realistic LAB-12C Changer with Base 
And $12 95-Value Magnetic Cartridge 





Radie/haeK 

■Matter Charge or A TANDY CORPORATION COMPANY 

Bank Amertcard at 

participating stores OVER 3000 STORES • 50 STATES • 8 COUNTRIES 



Retail prices may vary al individual stores 
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By ARTHUR FISHER 




Heat pipes for pipeline 

About 100,000 of these devices will go 
marching through Alaska soon. They are 
heat pipes, which, in the words of our 
June '74 story on them, are "spectacu- 
larly efficient" heat exchangers that re- 
quire no external power and have no 
moving parts; they can move heat 1000 
times better than solid silver. 

McDonnell Douglas Corp. will make 
two- and three-inch-wide, 30- to 60- 
foot-long pipes for the Trans-Alaska 
Pipeline. As shown in this artist's con- 
cept, the pipes will be used to prevent 
thawing of permafrost — permanently 
frozen soil — around supports for the 
elevated sections of the pipeline. 

More than 400 miles of the near 800- 
mile hot oil line will be buried, where 
geologists have predicted the soil will 
remain stable even after it is thawed. 
The remaining sections must be ele- 
vated above ground, because there 
thawing would produce unstabilized 
conditions. But the pipeline supports, 
heated by the hot line, would thaw the 
surrounding ground unless protective 
measures are taken. So they will have 
the heat pipes, named Cryo-Anchors by 
McDonnell Douglas, buried inside them. 

The heat pipes, using an anhydrous- 
ammonia process, will remove heat from 
the ground, transmit it upward to a 
radiator, and then disperse it out into 
the air. 



Jetfoil flies 

Boeing's Jetfoil has successfully 
"flown" for the first time — that is, its 
hull rose from the waters of Puget 
Sound and the craft sped along on its 
fully submerged foils at a speed of 
about 43 mph. The foils have automati- 
cally controlled flaps similar to those on 
some aircraft wings. These should pro- 
vide a smooth ride even in rough seas. 

Eventually, the Jetfoil will go into 
commercial service, carrying as many 
as 284 passengers on open sea routes 
— among the Hawaiian Islands, for ex- 
ample. Propelled by water jet, a sys- 
tem of water pumps driven by marine 
gas turbines, the ship should be able to 
attain a speed of about 52 mph. 

Boeing has four other Jetfoils under 
construction. Three will go to Hawaii, 
two are for use between Hong Kong 
and Macao. 




Computer pen 

Xebec Systems, Inc. calls it the Alpha- 
bec-70; I'd call it a very intelligent pen. 
Using a special ball point with built-in 
recognition circuitry, it instantly trans- 
lates data — as you write it — into com- 
puter language, and feeds it into a da- 
ta-processing system. Thus it shortcuts 
many keypunch and keyboard-based op- 
erations associated with computerized 
data-handling systems. 

In the field (utility meter readers, 
salesmen, and the like) the data can be 
recorded for later transmission to the 
computer. 

The first model, to be introduced in 
early 1975, will have a 16-character 
capacity (10 digits and six control sym- 
bols). The pen was originally developed 
at Stanford Research Institute. 




Hot as 1 1 suns 

A sun-daring spacecraft has been sub- 
jected to the searing heat of eleven 
suns in what George Goranson, manager 
of Jet Propulsion Laboratory's Space 
Simulator Section, described as "the 
most difficult space-simulation task ever 
done at JPL." 

Helios A, a spool-shaped German-de- 
signed craft scheduled to be launched 
late this month by the United States 
and West Germany, will come within 
28 million miles of the sun, 10 million 
miles closer than Mariner 10 on its trip 
to Mercury. The solar probe will sample 
the sun's magnetic fields, among other 
experiments. 

The simulated solar radiation that 
Helios survived for six days was 11 
times the solar intensity at the outer 
edge of Earth's atmosphere — in space- 
science jargon, 1 1 suns. The record in- 
tensity (the previous was 6'/^ suns, for 

Continued 
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I Camping Trailer 




Seven for '75 ! 

Introducing a great new line of Coleman Camping Trailers for the 7Sth Anniversary Year 



This year, Coleman is offering the most complete 
new line of fold-out camping trailers on the market. 
There are seven different models for '75, from the 
instant flip-top Minuteman to the regal Yorktown 
with a queen-sized bed. And you'll find them packed 
with features that make Coleman a step above the 
rest. Things like 36" of headroom over the beds so 
you can sit up without bumping your head. And 
extra fine nylon screening that keeps even the tinest 
bugs out while letting the sun in. You'll also find 4" 
thick mattresses for extra-comfortable sleeping, a 
luxurious 3-section galley, and a locking access door 
that converts to a handy step. Plus many, many more. 

And right now is a smart time to buy! Special pre- 
season factory discounts have allowed your Cole- 



man dealer to stock up on these beautiful '75 models 
at low, low prices. He saved a lot of money. And if 
he can sell those trailers now and avoid carryover 
through the winter,he can save you a lot of money too. 

So see your Coleman Camping Trailer Dealer today. 
There'll never be a better time to buy a Coleman 
Camping Trailer, and you'll never find a better camp- 
ing trailer than a Coleman. 

in the great outdoon 

^^^^S Camping Trailers 

'^^^■^■^^^ the camper's camper "" " 

THE COLEMAN COMPANY, INC.. Camping Trailer Division. Somerset. PA 15501 
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Mariner 10) was achieved with a bank 
of 37 xenon-gas arc lamps and a 15- 
foot reflecting mirror, aimed at the 
spacecraft as it revolved at 60 rpm on 
a turntable spindle inside the 85-foot 
space chamber. The power beamed on- 
to the craft reached 800 kilowatts. 

Energy help — from kelp 

Just about the most efficient way to 
store solar energy Is by the ancient and 
natural process of photosynthesis. 
Green plants operate at an efficiency 
that turns energy managers green with 
envy. The energy crunch has prompted 



a spate of proposals to capitalize on 
this bounty by farming plant crops for 
some kind of more-or-less direct ener- 
gy extraction — by burning them as 
fuel, for example, or converting them 
to more useful organic fuels. 

Now there is a pilot project under 
way to utilize the energy potential of 
the fastest growing plant known — kelp, 
the giant seaweed. Under the sponsor- 
ship of the National Science Founda- 
tion and the Navy, the world's first ma- 
rine-energy farm is taking shape near 
San Clemente Island off the Southern 
California coast. Three thousand full- 
grown kelp plants are being fastened by 



skindivers to a rope-network raft that 
covers seven acres and is anchored 40 
feet below the surface in 300 feet of 
water. 

Marine biologist Wheeler North of 
Caltech, who is chief scientist for the 
project, explains that Its aim is to see 
whether man can farm the kelp by grow- 
ing them on artificial bottoms anchored 
in deeper water than the kelp ordinarily 
grow in. "If we can grow these plants 
in sufficient quantity," he says, "they 
might provide us with a vast amount of 
petroleum-like products for generating 
food, fuels, and electric power." 

Dr. Howard A. Wilcox of the Naval 
Undersea Center, San Diego, is project 
manager of the kelp farm. He predicts 
that operation of a 1000-acre farm by 
1980 will be proof of the concept, and 
that by 1985, a practical, 100,000-acre 
farm could be In business. 

He expects 10 percent of the kelp 
grown to be used for food, 30 percent 
for fertilizers and plastics, and 60 per- 
cent for natural gas and other fuels. 
Methane has been produced from kelp 
in the laboratory, and could be gener- 
ated commercially by microbial action, 
as it is now being produced in some 
sewage-treatment plants. 

Aerosols and ozone 

Two scientists working on basic re- 
search funded by the U.S. Atomic En- 
ergy Commission warn that synthetic 
compounds abundantly used in aerosol 
spray cans and refrigeration units are 
threatening the stability of the ozono- 
sphere — the high-altitude layer of ozone 
that screens life on earth from deadly 
solar ultraviolet radiation. 

Dr. F. S. Rowland, professor of chem- 
istry at the University of California, and 
his associate. Dr. Mario J. Molina, be- 
lieve the chemicals — chlorofluorome- 
thanes such as the trademarked "Freon" 
— will eventually reach the ozone layer 
20 or 30 miles above the earth. There, 
U-V radiation would rupture the mole- 
cules, allowing chlorine gas to escape. 

"Each chlorine atom can cause the 
removal of thousands of molecules of 
ozone," the chemists state. "Thus, very 
minute traces of chlorine in the ozone 
layer can have an extremely large effect." 

The chemicals, which are extremely 
stable, are present throughout the low- 
er atmosphere now, even over Antarc- 
tica. At the present rate of production, 
about 800,000 tons a year, the concen- 
tration there will increase 15- to 30- 
times present levels before it is bal- 
anced by diffusion into the stratosphere, 
the scientists predict. 

"The full effect of these increasing 
concentrations will not reach the ozone 
layer for decades .... If the destruc- 
tion of the ozone . . . ever becomes 
measurable, it will be too late to re- 
verse, and the problem will remain for 
decades .... The eventual risk is large 
. . . and all aspects of the problem 
should be examined on a broad scale in 
the near future." IS 
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Anyone can lose a knife. 
Bnt only Uncle Henry will replace it. 



Stq>p-hose that looks 
as good as it feels. 





It's the natty pattern 
that makes them different. 
Makes them look like the 
best-looking non- support 
socks. 

But don't let those 
good looks fool you. .-4 , ■ 
They're genuine, famous 
Supp-hose. With the 
two-way rib that helps 
ease aches and pai ns. 
Look good, feel good. 

Supp-hoscf 



Another f in« product of Koyser-Roth 



Available at 

Broadway Bullocks Macys Roos-Atkins 

May Co. Harris and Frank Emporium Rhodes 

Robinsons Desmonds Capwells Smiths 

Grodins 

, And Other Fine Stores -i ■ 
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Whenever we hear of a new kind of auto 
engine that sounds interesting or promis- 
ing, we send someone out to have a look. 
A few months ago we read about a new 
Steam car built by the father-son team 
of Jay Carter Sr. and Jr. in Burkburnett, 
Texas. Steam cars aren't new, of course. 
But this one was the first car to be tested 
by the EPA and meet not only the tough 
1975 and 76 emission standards, but the 
even-tougher 1977 standards. So mid- 
west editor Al Lindsley, an engineer by 
training and an engine expert, went to 
Texas for a look. 

Al was impressed not only by the car's 
performance, but by its innovative engi- 
neering, too. It's not, he says, just another 
steam car; it strikes out in a new direc- 
tion. In fact, he was so impressed by the 
car that we decided to feature it on this 
month's cover. But that presented another 
problem. An engine in a car is very hard 
to photograph in a way that really shows 
anything. Besides, the car Al rode in is 
already obsolete; despite its excellent 
performance, the Carters are now work- 
ing on an even more advanced engine, 
and it will go in a different car. So we 
called in artist Dean Ellis, whose most 
recent Popular Science cover was the 
GM Wankel-powered Vega-size car last 
April. Working from blueprints. Dean 
managed to show how a steam engine 
just now taking shape in Texas will look 
when it's completed. Al's report begins 
on page 74. 

Solar heating — when? 

Almost everybody is enormously inter- 
ested in solar energy. Then why aren't 
developers building solar-heated subdi- 
visions? And why aren't the big home- 
heating manufacturers making the equip- 
ment and putting It on the market? 
Although some experimental systems 
undeniably work, and no basic scientific 
or technological breakthroughs are 
needed, we'll need more high-level engi- 
neering development before your friendly 
neighborhood heating contractor will be- 
gin stocking solar systems. Costs of solar 
heat collectors have to be reduced, for 
example, and ways must be found to 
lessen corrosion in fluid-carrying pipes 
and to prevent cracking of glass col- 



lectors. None of this is impossible, but It 
will take time to work out the problems, 
set up production, get builders in the 
habit of thinking solar, and buyers 
ready to buy a novel, relatively untested 
system. A study by TRW Inc. presented 
at a recent National Science Foundation 
conference reached a typical, and not 
very optimistic, conclusion: Solar heating 
and cooling will account for about 4 per- 
cent of the total heating and cooling load 
of the country by the year 2000, and per- 
haps 35 percent by 2020, if the govern- 
ment really gets behind development 
efforts now. 

Laser fusion 

As Ed Edelson explained in his fusion 
article in August, the newest and — some 
people believe — most promising ap- 
proach to controlled thermonuclear fu- 
sion involves blasting a pellet of deu- 
terium with a superpowerful laser beam. 
Problem is, no present laser is quite 
powerful enough to do the job. Now a 
team at Los Alamos Scientific Laboratory 
announces that it has developed a prom- 
ising new kind of laser. A gas mixture 
containing, among other things, hydrogen 
and fluorine, is zapped with a beam of 
electrons. This pumps up the atoms in 
the mixture to a high-energy state so that 
they can begin lasing action. It also 
causes the hydrogen and fluorine to com- 
bine, and the explosion pumps the atoms 
up still more. 

The result is an incredibly intense, in- 
credibly short burst of laser power — 
just the kind needed for laser fusion. Dr. 
Jensen is now building a bigger version 
that he says will deliver a staggering one- 
million joules of energy in just 2V2 bil- 
lionths of a second. That may be a big 
enough blast to tell us whether laser 
fusion will really work as its backers hope. 
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New 

turbotrains 

pace the 
comeback of 
passenger 

railroads 



We're importing rail 
technology to make our 
train service better and 
more comfortable 

By HERBERT SHULDINER 

Some 25 years of atrophy have 
turned the once great U.S. railroad 
system into a feeble giant. But 



now there are signs of renewed 
strength, perhaps soon. One source: 
infusion of advanced technology 
borrowed from Western Europe. 

A bracing example is the pair of 
French RTG turbotrains now oper- 
ating between Chicago and St. 
Louis. Built by ANF-Frangeco, 
these gas-turbine-powered trains 
may be the most reliable rail ve- 
hicles ever. They will soon be 



joined by four more turbotrains 
made in France, and a whole new 
fleet of second-generation Metro- 
liners capable of cruising the 227 
miles between New York and Wash- 
ington in two hours. 

The cautious comeback of our 
passenger rail service is being en- 
gineered by Amtrak. That's the 
popular name for the National Rail- 
Continued 
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Amtrak's newest is French RTG turbo- 
train. Power from two gas turbines (left) 
is transmitted to axles of drive trucl< 
through hydraulic transmission made by 
Voith. While the RTG is at rest, neither 
torque converter nor fluid coupling con- 
tains oil (the transmission fluid). First 
the turbine is started and turns at a 



slow, even rate. To start the train, torque 
converter is filled with oil; train starts 
and accelerates as turbine speed in- 
creases. At a given speed, regulation 
automatically transfers from converter 
to fluid coupling by emptying oil from 
converter and filling coupling. This gives 
optimum power/transmission match. 





Linear induction motor research ve- 
hicle speeds down test track at Dept. of 
Transportation's High Speed Ground 
Test Center in Pueblo, Colo. In one run 
last March it reached 234 mph. At far 
right, note the J52-p3 jet engine on side 
of vehicle. It provides initial accelera- 
tion — then cuts out as LIM takes over. 

road Passenger Corp., which Con- 
gress set up in 1971 to revitaUze a 
moribund industry. But Amtrak 
was given little money and equip- 
ment to do the job. 

Ironically, Amtrak started to im- 
prove service by slashing the exist- 
ing passenger system in half— to 
23,000 route miles. Train service 
was also cut in half, from about 
400 runs a day. This pruning 
helped stop a 25-year decline in 
ridership. In fact, rider.ship has 
been increasing about 10 to 13 per- 
cent a year since 1971. 

Ridership up 

But for the first quarter of this 
year, ridership jumped some 41 per- 
cent. And, as this is being written, 
Amtrak has over 400,000 advance 
reservations compared to 35,000 a 
year ago. 

Today Amtrak runs more than 
2000 passenger cars and some 442 
locomotives. Amtrak trains move 
over tracks owned by 12 railroads. 
The trains, however, are operated 
by employees of the railroads— not 
by Amtrak. An average of 225 Am- 
trak trains per day make intercity 



runs. The trains are running close 
to 55 percent of capacity, and 65 
percent on the Washington-New 
York City Metroliners. 

Edwin Edel, vice president of 
public Mairs for Amtrak, says 15 
to 18 percent of this increase stems 
from the energy crisis. The rest is a 
spillover from marketing programs 
designed to lure more riders to the 
trains, he says. 

But Amtrak must perform with 
basically the same nm-down hard- 
ware it took over from the bankrupt 
private railroads. There has been 
little technological innovation in 
passenger hardware since the '50s 
in the U.S. Much of the equipment 
and roadbed is antiquated. Edel 
says we're 15 years behind West 
Germany in passenger-train devel- 
opment. And he points out that 
France has 41 of the RTG turbo- 
trains now in service or on order. 

Most critics of our rail system 
point to the efficiency and conve- 
nience of trains in Western Europe, 
and insist we should have a simi- 
lar service. But, says Christopher 
Knapton of the Federal Railroad 
Administration, the passenger ser- 



vice of the nationalized Western 
European railroads is subsidized 
to the tune of $4V2 billion annually. 
We spend $140 million a year to 
cover Amtrak's deficit, and very 
little more on new rolling stock and 
on improvements to the roadbed, 
which is vital to increasing train 
speed. 

Knapton says there is little 
chance that the government will 
dramatically increase expenditures 
to improve passenger rail service. 
"Of course, if people indicate that 
they want it, and are willing to pay 
the bill," Knapton says, "the pass- 
enger railroads can make a terrific 
comeback." 

Freight is favored 

However, the government, like 
the railroads themselves, still re- 
gards passenger service as a step- 
child. "For the FRA," Knapton 
.says, "the biggest problem is keep- 
ing the freight system going. Our 
economy— especially the auto and 
steel industries— depends on it." 

The private railroads still own 
the tracks, and they too are con- 
centrating on freight traffic. Freight 
isn't intended to travel at the high- 
er speed it would take to make 
passenger trains faster and more 
convenient to use. Fortunately, 
passenger trains have much better 
suspensions than freight cars. A 
passenger car can usually double 
the speed of a freight over the same 
stretch of the track with complete 
safety. 

The private railroads are spend- 
ing only enough money to keep the 
roadbeds in shape for their freight 
service. And a few are spending 
hardly anything on this necessary 
maintenance because they're hav- 
ing a difficult time getting capital 
in today's tight money market. 

The result is that in some places 
ties are rotting and cribs ( the space 
between ties) have insufficient bal- 
last to keep the ties and tracks in 
place. "Trains sometimes derail 
while standing still, because the 




Tracl( levitated research vehicle de- development at Pueblo test center; ve- 
slgned for 300-mph speeds is also under hide by Grumman and LIM by Garrett. 
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track has deteriorated so much," 
Knapton says. 

The government is therefore start- 
ing to spend money for upgrading 
the roadbed in the northeast corri- 
dor—the heaviest concentration of 
rail travel in the U.S. Some $21 
million has been allocated for this 
job. When completed, it will per- 
mit the new Metroliner fleet to 
make nms between New York and 
Washington, D.C., in two hours; 
and between New York and Boston 
in two hours 30 minutes. But en- 
gineers say a half-billion dollars will 
be needed for this project to achieve 
the faster service. 

The upgraded lines will have 
welded rails and thicker ballast, 
and ties will be replaced more fre- 
quently. Concrete ties may be used. 

In addition, there will be an at- 
tempt to reduce track curvature to 
two degrees or less. That's a very 
easy curve, but necessary if you're 
aiming at 125-mph service. Right 
now, there are some curves of six 
to eight degrees between New York 
and Boston. And some bridges have 
curves of up to 10 degrees. These 
require special speed restrictions. 

Recently I was a passenger on an 
upgraded Metroliner that made a 
test run on a special 14-mile stretch 
of improved track between New 
Bnmswick and Trenton, N.J. This 
section has been improved to per- 
mit very high-speed service. The 
Metroliner I traveled on hit a speed 
of 152 mph, but the ride felt vir- 
tually the same as on the typical 
100-mph regularly scheduled Met- 
roliners. I could detect no addi- 
tional noise or vibration, and the 
152-mph ride was comfortable. 

In a very few parts of the coim- 
try, trains can travel at 100 mph, 
and the Metroliner sometimes gets 
up to 115 mph on some stretches 
(although Amtrak has instructed 
engineers not to run at more than 
105 mph) . The usual speed for Am- 
trak trains is 69 to 79 mph. The 
French turbotrains running between 
Chicago and St. Louis "crawl" 



along no faster than 79 mph, even 
though they travel at speeds of 125 
mph in France. Ironically, the 
RTG's best fuel consumption speed 
is at 90 mph, so in effect they're 
being "driven in second." 

Amtrak is looking to make 125- 
mph service available on a number 
of routes in addition to the Wash- 
ington-Boston run. The other high- 
speed routes will probably be 
spokes radiating out of Chicago. 
Some projected Amtrak runs with 
the French turbotrains, besides the 
present trip to St. Louis, are Chi- 



ins sometimes derail 
while standing still, 
because the track has 
deteriorated so much. 33 



cago to Detroit, Milwaukee to 
Chicago and perhaps Cincinnati. 

In July, Amtrak succeeded in get- 
ting goverrunent financial backing 
to allow it to buy seven additional 
French turbotrains. These will be 
delivered in early 1976, and will be 
put in service on the New York-to- 
Boston nm. 

However, the new trains will be 
built in Georgia by the Rohr Corp., 
which has been licensed by ANF- 
Frangeco Co.— the French manufac- 
turer—to make them in the U.S. 
Amtrak says the seven trains will 
cost between $30 and $35 million. 

The RTG turbotrains have racked 
up an astonishing on-time perfor- 
mance record. That's the reason Am- 
trak decided to import the first six 
turbotrains, then order the addition- 
al seven to be built here. 

The Sikorsky-built turbotrains 
now nmning between New York and 
Boston have been out of service 
about 50 percent of the time. So 
when Sikorsky bid to get a contract 
for a second-generation turbotrain. 



Amtrak turned down the U.S. firm 
and awarded the contract to the 
French. 

Amtrak officials told Popxjlar 
Science, "We want to show U.S. 
companies that we will go anywhere 
to get the best equipment, and get 
it fast, rather than wait for American 
companies to catch up on rail tech- 
nology." They hoped that this would 
spur U.S. companies into develop- 
ing equipment that is as good or 
better than that made in Europ)e. 
But Sikorsky has announced it is 
quitting the train business. 

There is still quite a bit of busi- 
ness for other American firms mak- 
ing railroad cars and locomotives. 
The Budd Co. is building 257 sec- 
ond-generation Metroliners. These 
will have much improved suspen- 
sions compared to the present 
equipment. Unlike the current 
Metroliners, the new cars will be 
nonpowered. They will be pulled by 
electric or diesel locomotives. Cur- 
rently, all Metroliner cars are self- 
powered. 

Amtrak has designed and plans 
to order about 100 bilevel coaches. 
These are similar to the type the 
Santa Fe used nearly 20 years ago. 

In these double-decked coaches, 
Amtrak plans to provide regular 
seating on the top level and turn 
the bottom level into lounges, movie 
theaters, or play areas for kids. 

Amtrak is also considering new 
Pullman cfu^ that will have suspend- 
ed berths rather than rigidly fixed 
ones. It's expected that these will 
produce less vibration and make 
sleeping trains more restful. 

Other improvements will be made 
to dining service. But there will be 
no attempt to go back to the grand 
old days of gracious dining-car ser- 
vice. "Too many of today's train 
riders are more interested in fast 
food service and reasonable prices. 

Amtrak lost $22 million on its 
dining-car service last year. One 
reason is that passengers didn't 
realize what a bargain it is. 

\Continued on page 7261 
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Superconductors 

cold comfort in the energy crunch 



A curious property of some 
supercooled materials 
has spectacularly 
valuable applications 



By SIMON DRESNER 

"If the country doesn't switch to 
superconductive transmission lines 
during the next 20 years, the energy 
wasted as heat in the wires will be 
equal to all the electricity generated 
in the United States today." 

The prediction comes from Dr. 
Bemd T. Matthias of Bell Tele- 
phone Laboratories and the Univer- 
sity of California. It states the most 
compelling reason for the emer- 
gence of a laboratory curiosity- 
superconductivity— into the world 
of large-scale engineering applica- 
tions. But there are many others. 
Scientists the world over are seek- 
ing to build and use: 

• Superconducting generators for 
large electric-power stations. 

• Friction-free supermagnetic 
cushions for high-speed trains 
[MAGLEV: PS, Dec. '73]. 

• Superconducting electromag- 
nets for energy storage that could be 
pumped with enough power to help 
meet the peak loads of a large city. 

• Electric motors, one-tenth the 
size and weight of conventional mo- 
tors, for trains and ships. 

• Switches a hundred times fast- 
er than transistors, for use in com- 
puters. 

• Supersensitive voltage- magne- 
tism- and radio-wave detectors thou- 
sands of times more sensitive than 
devices now in use. 

All these tantalizing applications 
rely on a bizarre property of mat- 
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ter: Superconductivity is the total 
loss of electrical resistance shown 
by some substances when they are 
cooled down to temperatures near 
absolute zero, ( -459° F., or 0° Kel- 
vin, as scientists prefer to measure 
it). Mercury, tin, lead, and many 
metal alloys become perfect con- 
ductors of electricity near absolute 
zero. An electric current flowing 
around a superconducting metal 
loop should flow forever. 

'The superconductor revolution 
began in 1911 when a Dutch scien- 
tist, H. K. Onnes, discovered that 
mercury lost all electrical resistance 
when cooled below 4.2° K., its 
transition temperature, or Tc for 
short. No comprehensive theory 
was available to explain this phe- 
nomenon until 1957, when John 
Bardeen, Leon N. Cooper, and J. 
Robert Schreiffer developed the 



famous Bcs theory (an acronym) . 
They won the Nobel Prize in phys- 
ics for this in 1972. 

The BCS theory states that in a 
superconductor, the current-carry- 
ing electrons are coupled in pairs 
within the molecular lattice, so that 
all the electrons work in unison to 
move the current along. Heat, of 
course, knocks atoms every which 
way, destroying the electron team- 
work that makes superconductivity 
possible. The point where random 
heat motion of electrons destroys 
superconductivity is the transition 
temperature of the metal or alloy. 

At present, superconductivity oc- 
curs too close to absolute zero to be 
practical for everyday use. To keep 
wires superconductive they must be 
cooled in a bath of liquid helium, 
which boils away at 4.2° K, or liq- 
uid hydrogen, which boils at 20.4° 





SUPERCONDUCTING 
? MOTOR 



GENERATOR 



Superconducting electrical ship pro- 
pulsion system, being developed for U.S. 
Navy by General Electric, uses genera- 
tors and motors refrigerated to — 450°F. 
The DC-drive system will be tested 
aboard a 65-foot ship with semisub- 
merged hulls. Gas turbines will drive 
supercooled generators, powering super- 
conducting motors to turn propellers. 
Turbines can therefore operate at opti- 
mum speeds for fuel economy. 

K. Like athletes competing to add 
inches to the javelin throw or shot- 
put record, scientists are striving to 
add degrees to the transition tem- 
peratures of various materials. The 
higher the transition temperature, 
the less energy is required to cool 
the metal to its superconductive 
state. For example, the power re- 
quired to provide a unit of cooling 
at 4° K is ten times that required 
at 20° K. The extra power is need- 
ed to drive the refrigerator, which 
must be ten times larger. 

The record superconductive tem- 
perature now stands at 23.2° K., or 
-418° F. The record was achieved 
by L. R. Testardi, J. H. Wernick, 
and W. A. Royer of the Bell Tele- 
phone Laboratories following suc- 
cessful work by John Gavaler of 
Westinghouse Research Laborator- 

Continued 




SUPER- 
CONDUCT 
ING 

REGION 



Realm of supercold is called cryogenic 
or very-low-temperature region. Metals 
become superconductors below about 
23°K (23°C above absolute zero). 



Highest-temperature superconductor 

ever developed — thin strip of niobium- 
germanium alloy — is pulled from liquid- 
helium bath by L. R. Testardi of Bell Lab- 
oratories. Material loses all resistance to 
electricity at 23.2°K. New record was 
set by Testardi and colleagues. 





MIT's superconducting generator (left) 
proves superconductors can be used in 
an alternator's rotating field windings, 
carrying DC. The two-megawatt device 
has an "inside-out" construction: The 
superconducting magnet rotor spjns 
inside a fixed armature. Direct current 
is pumped into the rotor through slip 
rings to build a high magnetic field- 
without conventional resistance losses. 
As the magnetic rotor turns, it induces 
an alternating current in the armature. 
The six-foot rotor is a stainless-steel 
nine-inch tube wound with supercon- 
ducting wire of thousands of twisted 
strands of niobium-titanium alloy clad 
in a copper matrix. This structure 
prevents loss of superconductivity in 
changing fields. About 15 quarts of 
liquid helium flow through the rotor 
to chill it. 
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ies. He had attained a record 22.3° 
K. Both labs used an established 
technique known as "sputtering." 
Sputtering is just what it sounds 
like— atoms are blasted from a sam- 
ple of niobium-germanium alloy by 
argon gas, and the loosened atoms 
are electrically accelerated to a 
heated sapphire base, or "sub- 
strate." As the atoms pile up on the 
sapphire strip, they "freeze" into 
imique molecular arrangements not 
found in nature. Scientists call such 
an arrangement "unstable", because 
nature prefers and uses an even more 
stable configuration. Once manufac- 
tured, however, it will last. 

"Instability is the key to high- 
temperature superconductivity," 
emphasizes Dr. Testardi. "We've got 
to find ways to make more unstable 
materials— a turnabout in theory in 
the last ten years. Older theories 
were valid for ordinary supercon- 
ductivity, say, in one mile of dirty 
lead wire. But theory can no longer 
tell us where to look next for high- 
temperature superconductors— you 
can calculate from the bcs theory 
the transition temperature of real 
chemicals during experimental ob- 
servation." 

A heated search 

Researchers have dreamed of 
finding a superconductor at room 
temperature— and thought they had 
made substantial progress toward 
this goal a year ago, when some 
scientists announced that an organ- 
ic compound called (ttf) (tcnq) 
showed superconductivity at the 
unheard-of high temperature of 58° 
K., or -215° C. Scientists are hotly 
debating this research, and the re- 
sults have yet to be duplicated by 
others. 

Every fraction of a degree in- 
crease in the Tc is critical for the 
design of power lines. The closer a 
superconductor comes to its Tc, 
the less current it can carry with- 
out losing its superconductivity. A 
niobium-germanium alloy can car- 
ry one million amperes per square 
centimeter at 4° K., but when 
dipped in liquid hydrogen to 20° 
K., its capacity drops to 10,000 
amperes per square centimeter— a 
hundred times less, but still a lot 
of current. 

"Other researchers have estimated 
that a giant superconducting trans- 
mission line of niobium-tin alloy 
could be built today to carry 860- 
million watts coast-to-coast. That's 
10 percent of the present U.S. elec- 
tricity production," says Testardi. 
The cost of such a line? About a 
billion dollars— $550 million for the 
niobium, which costs about $2 per 
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gram for the high-purity metal, and 
$30 per pound for the regular 
grade. The price of niobium will 
drop if enough is needed to stimu- 
late Isirge-scale production of the 
metal. Other costs of the giant line: 
$30-million for refrigeration, mil- 
lions for right-of-way, and more 
than $200-million for dc-ac conver- 
sion equipment. There are no re- 
sistance-heating losses in supercon- 
ductive DC power lines. Supercon- 
ducting AC lines do have some re- 
sistance, because the back-and-forth 
motion of electrons alters the super- 
conductive effect, but resistance 
losses would still be hundreds of 
times less than with conventional 
AC lines. 

A shot in the dark? 

Despite its cost, such a power- 
line would be more economical than 
conventional lines, says Testardi, 
but he doubts it will ever be built. 
No company would risk a billion 
dollars on something that's never 
been tested on a smaller scale. But 
smaller lines cannot be constructed 
to be economically competitive, and 
it's the small lines that make up 
most of the country's electrical grid. 
Imagine, moreover, a failure on 
such a giant transcontinental line- 
it would cause a disastrous coast- 
to-coast blackout. 

There might be no need for such 
a line in the next 50 years. But 
time is on the side of superconduc- 
tive power lines, because our use 
of electrical energy is increasing 
every year [See "Cryogenic Power 
Lines," PS, Oct. '72]. 

Dr. Matthias, a strong supporter 
of such lines, and the scientist who 
discovered that niobium alloys 
were superconductive above 20° K., 
believes that now is the time to 
move. It now takes seven years to 
construct a high-voltage conven- 
tional overhead line, because of 
legal and ecological obstacles in- 
volving land purchase. And the use 



of electricity is increasing so rap- 
idly, as are real estate values, that 
all new high-voltage power trans- 
mission lines may soon be pushed 
underground. Even today, in prin- 
ciple, the six-billion watts per day 
carried into New York City by 12 
giant transmission lines could be 
handled at half the cost by a single 
20-inch superconducting niobium 
cable, chilled by baths of liquid 
helium or hydrogen. 

Several laboratories are now de- 
veloping superconducting cables. 
Los Alamos Scientific Laboratory is 
working on a DC cable; Union Car- 
bide, Stanford University, and 
Brookhaven National Laboratory 
are working on ac cables. Brook- 
haven will install a 700-meter test 
cable in 1976. 

Smaller packages 

It's not just electrical transmis- 
sion, but generation, too, that will 
be boosted by supierconductivity. 
Electric power generators now in 
use weigh many tons. They are so 
huge they have just about reached 
the mechanical stress limits for ro- 
tating machinery— witness the trou- 
bles New York's Consolidated Edi- 
son Company has been having with 
"Big Allis," its newest and largest 
power generator. Big Allis came 
apart several times when it was 
turned on to full power, and much 
redesign was required. Vibration of 
the main windings and heating of 
insulation seem to be persistent 
problems in large generators. En- 
gineers are now trying to make 
smaller, more efficient machines, 
and superconducting generators 
promise to deliver. They could have 
five-to-10 times the power capacity 
of conventional generators for the 
same size and weight. 

A working superconducting gen- 
erator (see drawing) has already 
been built at M.I.T.'s Cryogenic 
Engineering Laboratory, by a group 
of engineers headed by Prof. J. L. 



✓ -■ ■ 7 




SUPERCONDUCTOR 















1 



VOLTMETER 



AMMETER 






7 

















BATTERY 



Josephson effects, basis of new family 
of devices that may improve computer 
performance a hundredfold, involve 
current flow in superconductors. Com- 



plete loss of resistance to direct cur- 
rent is shown by meter readings (I). If 
superconductor is split, no current 
flows, voltage reads equal to battery's 



Smith. The advantage of Professor 
Smith's machine is not so much in 
terms of efficiency— it's only about 
y-i percent more efficient than con- 
ventional generators, which are al- 
ready 99-percent efficient. But it is 
much smaller for the same power 
output. (A half-percent increase in 
efficiency may not seem like much, 
but for a 500-megawatt generator, 
it would me£m a saving of 2V2- 
million watts.) An iron shield sur- 
rounds the generator to prevent the 
rotor's spinning magnetic field from 
ruining any nearby meters, watches, 
or magnetically sensitive devices. 
"The cryogenic generator works 



better in a power grid," says Pro- 
fessor Smith, "because it tends to 
keep a constant voltage over vary- 
ing current loads." That means it 
is less likely to cause a brownout 
on a hot summer day because it is 
less likely to trip circuit breakers 
or bum out transformers in the 
power grid. 

Professor Smith and other engi- 
neers visualize a huge superconduc- 
tive electric power storage device 
that could smooth out the power 
load for an entire city. The device 
would release electric power in the 
morning and in the evening, when 
demand is greatest, and absorb it 



late at night when consumer load is 
lightest. This storage device would 
be the world's largest electromag- 
netic doughnut, a 1000-foot-diam- 
eter winding of superconducting 
wire wrapped round and round as a 
toroid— somewhat like a coil spring 
or "slinky" toy, with both ends 
pulled together to make a dough- 
nut shape. 

The huge toroidal magnet would 
be buried in a cave, its windings 
supercooled with liquid helium, 
and charged with thousands of 
megawatt hours of energy. Power 
would be released during peak-load 
\Continued on page 124} 





Josephson Junctions are electrical con- 
tacts that pass small currents between 
two superconductors. They can be used 
In many sensitive measuring devices be- 
cause the frequency of the alternating 
current in the junction is directly pro- 
portional to applied voltage. One such 
device (above, left) is used to define 
the legal volt at the National Bureau of 
Standards. Junctions can take several 
shapes (above): thin film tunnel junction 
(1); microbridge (2); point contacts 
(3, 4). 



(2). But if insulating gap is made very 

small, electrons "tunnel" through it 
and ammeter shows current flow (3)— 
the DC Josephson effect. Another pos- 



sibility is a DC flow accompanied by a 
voltage reading and simultaneous very- 
high-frequency alternating current in the 
gap — the AC Josephson effect (4). 
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This 

steam car 

works 

...and it meets 
tough 77 

emission standards 



The Carter steamer uses 
new ways to harness steam 
with remarl<able results 

By E. F. LINDSLEY 

Never ridden in a steam car? I 
hadn't either, and I didn't know 
quite what to expect. But I was 
ready for huffing and puffing and 
gasping noises like an old-time loco- 
motive. 

It was a hot morning in Burk- 
burnett, Tex., and Jay Carter, Jr., 
had just shown me the steam- 
powered VW station wagon that he 
and his dad, Jay Carter, Sr., have 
been driving and testing since 
March 1972. They hadn't wanted 
any publicity until they were sure 
of their car and its performance. 
But when the Carter steamer be- 
came the first car to meet and beat 
all the stringent government EPA 
pollution standards for 1977 (with- 
out any catalysts or hang-on anti- 
pollution devices ) there was no way 
they could hold back. 

After I looked over the engine, 
water tank, air-modulating control, 
the top of one insulated cylinder 
head, and whatever else I could 
see of the steam power plant that 
Jay had neatly buried in the orig- 
inal VW engine compartment. Jay 
casually asked me if I'd like to take 
a ride. Who wouldn't? 

When Jay turned the key and I 
heard a faint whirring sound I 
clicked my stop watch to see how 
long it would take to get up steam 
and start rolling. The truth is we 
wheeled out through the hangar 
door and headed for the road so 
quickly that I forgot to stop the 




The Carter system in a front-wheel- 
drive VW Dasher puts all mechanical 
elements ahead of wheel axis, except 



watch. It read 34 seconds when I 
finally clicked it, but by then we 
were rounding the comer and on 
our way. Chalk up one for the Car- 
ter steam car; it doesn't take long to 
get going. In fact, it's better than 
some '74 cars I've driven with con- 
ventional engines and anti-pollu- 
tion hardware. 

No coddling needed 

I'd also made a mental note to 
watch carefully for any special 
knacks or concessions you had to 
make to drive the car. I expected 
things that no one but an inventor 
would put up with, such as making 
sure you had steam before acceler- 
ating, cutting off boiler heat at 



four-speed transmission. Two-cylinder 
expander runs at normal gasoline-engine 
speeds — up to 5000 rpm. 



traffic stops, and gandy-dancing on 
the clutch and gas pedal. 

Again, I was fooled. Jay stopped, 
started, shifted, and handled the 
clutch and gas exactly as you would 
a normal VW. By the time we got 
into Burkbumett we were chatting 
about other things and it suddenly 
dawned on me that I'd forgotten I 
was riding in a steam car. There 
were no buffings and puffings; I 
couldn't smell steam, hot cylinder 
oil, or kerosene. And the four- 
cylinder radical steam engine under 
the rear deck hummed along at just 
about the noise level of a standard 
VW engine. 

Jay swvmg up the ramp onto 
{Continued on page 736] 
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Machined cylinder (immediately above) 
has radially disposed exhaust ports that 
open automatically when piston crown 
nears bottom of its strol^e. At left: instru- 
mentation for Carter system in Type 3 
Volkswagen test car. At top of page is an 
exploded view of power system. Throttle 
mechanism controls fuel supply — not 
steam pressure. Installation weighs only 
120 pounds more than VW gasoline en- 
gine power train. 



Test-engine installation in VW Type 
3 wagon did not use the new vertical- 
twin expander, but a 35-cu.-in. radial 
four-cylinder unit working on same 
basic principles. Entire steam system fits 
in same space as VW's flat-four. 
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Catalytic 
converters 

in the 75 cars-do we 
really need them? 



They may harm the 
environment, save little or 
no gas — and may be a 
fire hazard 

By JAN P. NORBYE 
and JIM DUNNE 

You are probably well aware that 
the majority of '75-model cars will 
be equipped with catalytic convert- 
ers. But you may still be asking 
"why?" Basically, the problem is 
the 1975 emission control standards, 
which call for cutting the hydro- 
carbon (HC) and carbon monoxide 
(CO) levels in half from '74 levels. 
A look at the numbers will show 
you what the auto industry is up 
against: 



Standards 


HC 


CO 


NOv 


1974 Federal 


3.0 


28.0 


3.1 


1974 Calif. 


2.9 


28.0 


2.1 


1975 Federal 


1.5 


15.0 


3.1 


1975 Calif. 


0.9 


9.0 


2.0 


(All numbers are grams per mile.) 



As you can see, the problem is 
not oxides of nitrogen emissions, 
but HC and CO. Detroit's research 
showed that the '75 standards could 
be met, and that there were two 
possible ways of doing it: either by 
engine modifications "upstream" 
from the combustion process, or by 
"downstream" hang-on devices, 
such as catalytic converters. 

GM went all-out for converters, 
while Ford and Chrysler are trying 
to do without them. To explain 
this, we must look first at the pol- 
lutants. HC contents in the exhaust 
gas are either unbumed or partially 



burned molecules of gasoline and 
motor oil. Some— such as methane 
—are harmless; others have noxious 
properties. CO is also a by-product 
of incomplete combustion. It is 
colorless and odorless, but highly 
dangerous. 

There was no time to produce 
stratified-charge engines or other 
experimental fuel systems by 1975. 
The only means available were 
more of the same emission-control 
methods that have been used since 
1967— especially the lean-mixture 
control and early fuel evaporation 
(by using exhaust heat to control 
intake manifold temperature) . 
Spark timing would also be critical. 
Low compression and exhaust gas 
recirculation had to be retained for 
NOv control. These systems have 
robbed 1972-74 model engines of 



CHRYSLER CATALYTIC CONVERTER STAINLESS STEEL 

SHELL 
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Catalytic converters from Chrysler (left) and Ford (above) 

use a honeycomb monolith substrate with platinum and palla- 
dium coating. Chrysler also has flow diffuser to avoid local 
overheating. Both are used in combination with supplementary 
air injection to sustain the oxidizing processes inside the cat- 
alytic converters. 
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five to 15 percent fuel economy 
and introduced various driveability 
problems. 

Ford and Chrysler believe they 
can get their engines to meet '75 
standards without further loss of 
gas mileage by combining these 
methods in better and more bal- 
anced ways. GM disagrees, and has 
chosen to make the basic engines 
run with higher CO and HC emis- 
sion levels, letting the catalytic 
converter take care of cleaning up 
the exhaust. 

A catalyst is a substance that 
initiates or accelerates a chemical 
reaction. It participates in the pro- 
cess, but emerges unchanged. It is 
not used up. A suitable catalyst 
contained in a muffler-like chamber 
in the exhaust system will change 
HC and CO pollutants into harm- 
less substances: water vapor and 
carbon dioxide. 

GM has made no attempt to get 
any '75 engines certified without 
catalytic converters; Ford and 
Chrysler have met the '75 standards 
with several V8 engines using oth- 
er modifications. You can expect 
Ford to start ofT the '75 model year 
with converters on 70 percent of its 
cars, Chrysler about 75 percent. 

As for the effect of the catalytic 
converter on gasoline consumption, 
all that seems certain is there will 
be no loss on its accoimt, and per- 
haps a small gain. GM says its 
'75 engines will have a 13-percent 
gain in fuel economy, but admits 
that three percent comes from hav- 
ing a higher proportion of small 
cars in the product mix; and 10 
percent is due to the greater spark 
advance allowed by the catalytic 
converter. Ford claims an eight-per- 
cent gain. Chrysler says its con- 



verter-equipped engines gain only 
three percent, but claims that its 
'74-models give 12-18 percent bet- 
ter gas mileage than GM's. 

An unleaded future 

Noble-metal (platinum and pal- 
ladiimi) catalysts require lead-free 
gas. Leaded fuel puts a coating on 
the catalyst surface, rendering it 
ineffective. All major gas stations 
will offer lead-free gas in '75, and 
use of leaded gas in an emergency 
won't have lasting effects on the 
converter (but there will be a tem- 
porary rise in emission levels). On 
the other hand, elimination of lead 
in the gas means an end to lead 
pollution on our highways. It is 
also better for the engine— you get 
longer spark-plug life, reduced car- 
buretor and ignition-system main- 
tenance, and a generally reduced 
deterioration rate in the engine. 
You don't need catalytic converters 
to get these benefits, however— just 
lead-free gas. 

Catalyst durability is claimed as 
50,000 miles or more, but that's in 
certification runs in laboratories 
and on proving grounds. How the 
catalysts will stand up in actual 
consumer use is not known. The 
catalyst must be hot to do its job. 
Normal operating range is 900° 
to 1500° F, with peaks of 1800° F. 
Yet it needs overtemperature pro- 
tection—a fouled spark plug could 
cause it to overheat and start a fire. 
That's why all converter-equipped 
engines have electronic ignition 
systems. GM has standardized the 
very expensive Delco high-energy 
ignition system across the board. 

Substantial heat shielding is 
necessary to prevent heat build-up 
in the car's interior, and special 



grille-shaped shields cover the con- 
verters on the underside to prevent 
grass fires in the car's wake. The 
converter must be protected against 
backfire ( Chrysler has an elaborate 
system— see drawing) . Sub-zero 
weather conditions also pose a 
threat— ice-shatter can cause the 
catalyst to disintegrate. And a dis- 
integrating catalyst will be toxic. 
Finally there is the matter of sul- 
f uric-acid mist emissions (see fol- 
lowing article). 

Not all alike 

There is a basic difference in the 
types of catalytic converter used by 
GM on one hand, and Ford and 
Chrysler on the other (AMC is ex- 
pected to use GM systems in '75). 
The GM converter [PS, July '74] 
uses pellets of porous alumina 
about 0.111-inch in diameter, thin- 
ly coated with 1.4 grams of a plati- 
num-palladium catalyst. Alimiina 
is a lightweight, porous metal, giv- 
ing enormous surface area per vuiit 
volume. In Model 260-GM's big- 
gest—with 260-cubic-inch displace- 
ment, the catalytic surface is equal 
to the area of 59 football fields. 

Ford and Chrysler were experi- 
menting with the same type for a 
while, but gave up on that ap- 
proach. They chose instead a mono- 
lith construction, using a ceramic 
honeycomb instead of the pellets. 
The smaller monolith type reput- 
edly gives faster heatup, lower back 
pressure, and lower vibration at- 
trition. Catalysts are similar— 70 
percent platinxmi and 30 percent 
palladium. They are coated on 
oval-shaped extruded ceramic sub- 
strates after treatment with porous 
aluminum oxide (gamma alumina) 

Continued 



CHRYSLER HEAT SHIELDS 

CATALYTIC 
CONVERTER 
HEAT SHIELD 

GRASS SHIELD 

HEAT SHIELD 
FLOOR PAN — 



INSULATING 
PADS 




HEAT SHIELD 



Heat shielding on full-size Chrysler 
adds substantial weight and cost to the 
car (above). At right: the protection sys- 
tem used by Chrysler to maintain idle 
speed above 2000 rpm (e.g., when need- 
ed to guard against backfiring damage). 



OCTOBER 1974 | 77 



to increase effective surface area. 
C^ist of noble metal is about $6. 

The converter casing, and the for- 
ward part of the exhaust system, 
are made of stainless steel. That 
will add about $52. At least $20 is 
tied up in the non-noble-metal ele- 
ments of the catalytic converter. 
All Ford and Chrysler engines, as 
well as Buick's California engines, 
are equipped with sv^plementai^ 
air-injection in the exhaust mani- 
fold. Some Ford and Chrysler sys- 
tems also have a by-pass valve. 
These items add $20-28. Add $18- 
26 for heat shielding, fire shields, 
and catalyst-protection systems, 
and $6-10 for installation. In GM's 
case, a portion of the extra cost 
goes for the ignition ssrstem as part 
of the emission controls. In total, 
about $140-150 of the increased 
cost of a *75-model car is directly 



attributable to the catalytic con- 
verter. 

Assessing the converters' value, 
the National Academy of Sci- 
ences, various independent scientif- 
ic groups and even some EPA 
oflScials, have said that the improve- 
ments in overall air quality ex- 
pected from '75 standards will be 
nearly undetectable. You may be 
payii^ $150 for something that 
benefits neither you nor the en- 
vironment. Since noble-metal cata- 
lysts are in short supply, and must 
be imported from the U.S.S.R. or 
the Union of South Africa, their 
widespread use can only hurt the 
U.S. balance of payments, and add 
fuel to inflation. 

Even GM engineers admit tiiat 
they do not look on the catalytic 
converter as a long-term solution. 
It may be r^laced by a new, more 



advanced system by 1977, or pos- 
sibly even 1976. GM is working 
hard on its own version of Honda's 
CVCC [PS, April '73] and is de- 
veloping' a "closed-loop" system 
with electronic fuel injection. Here, 
fuel-metering and ignition-timing 
are monitored by a number of sen- 
sors in an exhaust-gas analyzer lo- 
cated at the end of the exhaust 
manifold. By measuring v/beA 
comes out, this system can adjust 
what goes in— and the exhaust 
will be clean. Ford is trying to de- 
velop its Proco (a throttled version 
of a stratified-charge engine), and 
Chrysler is working with electronic 
fuel injection and ultrasonic-fuel 
systems. These will be ready for 
production in a few years, and may 
remain with us until true alternative 
power systems are ready. [View 
Down tiie Road, PS May '74]. MS 



Will the new 
converters 

be a 

tiealth hazard? 

By CHARLES SALIT 

Automobile companies and their 
customers are not the only ones who 
will be concerned with the 1975 
models. The Environmental Pro- 
tection Agency is keenly inter- 
ested in ttie new cars' catalytic 
converters as a potential source of 
pollution. 

The agency will spend $5-million 
in the next two years on research 
to determine whetfier the converters 
will emit harmful sulfuric-acid mists 
—a likely prospect, according to 
some researchers. 

Test findings by General Motors, 
Ebcxon. Dow Chemical, several 
university research groups, and the 
EPA, all show that the catalytic 
converter will increase the amounts 
of poisonous sulfates that enter the 
atmosphere although it does ef- 
fectively reduce the two auto-relat- 
ed pollutants— carbon monoxide and 
hydrocarbons. "And this could have 
adverse health effects." says Russell 
Train, head of the EPA. 

The problem stems from the oxi- 
dizing talents of the palladium and 
platintnn catalysts that are the 
working elements of the catalytic 
converter. These are the very same 



catalysts that are used in the com- 
mercial preparation of sulfuric acid. 

In the converter, these catalysts 
oxidize 95 percent of the unhealthy, 
unburned carbon monoxide and 
hydrocarbons into carbon dioxide 
and water. Grasoline also contains 
sulfur, which is emitted as sulfur 
dioxide. This gas normally dis- 
perses into the air and is diluted. 
But once this exhaust is oxidized 
by a catalyst, the result is potential- 
ly dangerous sulfur trioxide. And 
since the exhaust stream now con- 
tains water from the hydrocarbon 
oxidation, the conditions are ideal 
for the formation of sulfuric-acid 
mist ( SO,-l-H,0 = H SO.). 

John B. Moran, director of the 
EPA's fuel and fuel-additive re- 
search program, said that the acid 
mist is "an acute respiratory irri- 
tant" that would most affect peo- 
ple with bronchitis and asthma. 
Dr. Philip West, a pollution expert 
at Louisinna State University, 
warned that ".something must be 
done to stop this. So help me God, 
I think this is a killer." 

The Ford Motor Company, with 
the assistance of the Dow Chemical 
Company, initially warned of trou- 
blesome sulfuric-acid emissions. In 
a report to the Senate Public Works 
Committee on February 5, 1973, 
the firms attested to the presence of 
sulfuric-acid emissions from test 
cars equipped with catalytic con- 
verters. 

The Senate then commissioned 
the National Academy of Science 
to review the health effects of the 
standards established under the 
Clean Air Act. The law set pol- 
lution control deadlines for the auto 



makers, and had encouraged the 
development of the catalytic con- 
verter. The discovery of possible 
adverse health effects also prompt- 
ed the EPA, GM, and Exxon to 
conduct their own tests in an 
attempt to answer several serious 
questions: 

• Do vehicles equipped with 
catalysts emit more sulfuric acid 
than vehicles without catalysts? 

• If so, what is the effect of Hie 
sulfur levels in the fuel? 

• If indeed there are harmful 
emissions attributed to the cata- 
lysts, what, if any, health effects do 
they have on the public? 

To answer these questions, the 
EPA initiated a series of partic- 
ulate sampling tests at its lab- 
oratories in Ann Arbor, Mich, and 
Research Triangle Park, N.C. Ve- 
hicles tested were supplied by Fttrd, 
GM, and Chrysler. 

No cure-all 

The results of these tests showed 
fliat cars equipped with catalytic 
converters, operating on unleaded 
gasoline (prescribed for catalyst 
cars) of 0.03 percent sulfur content, 
which is approximately the national 
average, will emit 0.05 grams of 
sulfuric acid per mile. That's five 
times more than a car not equipped 
with a catalytic converter. 

The next concern was for the ef- 
fect of fuel sulfur levels on sulfuric 
acid emissions. This is significant 
because it has been determined that 
between five and 30 perorat of the 
sulfur in gasoline is converted to 
sulfuric add wfaoi an oxidation cata- 
Ijrst is present. The national av- 
[Continued on page 2^0] 
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How 

laser 
beams 

paint hi-fi 
news pliotos 




Wirephoto machines send and receive photos over phone 
lines. At this exhibit, transmitter is left of receiver. 



By JOHN R. FREE 

Starting this fall, laser beams will 
deliver remarkable high-fidelity 
news photos to newspapers, maga- 
zines, and TV stations. The As- 
sociated Press is retiring its old- 
style wirephoto machines. They're 
being updated with a revolutionary 
method of reproducing photos sent 
over telephone lines. 

The new laser-made photos pro- 
vide improved resolution, sharp- 



ness, and tonal quality. One key 
benefit: Laserphotos don't have the 
minute scan lines produced by con- 
ventional wirephoto machines. As a 
result, picture details can be en- 
larged without fuzziness. 

As the new machines take over, 
the AP will introduce still another 
innovation: digital wirephoto trans- 
mission—flashing photos across the 
nation as streams of numbers, much 
as data is received from space 
satellites and vehicles. By then, 



advanced "electronic-darkroom" 
centers will store photos in com- 
puters for TV previewing, electron- 
ic editing, and automatic dispatch. 

The AP Laserphoto process be- 
gins when a photo is slipped into a 
distant transmitting unit and 
scanned by a laser beam only four- 
thousandths of an inch in diameter. 
Tone variations on the print are 
converted into electrical signals 
sent over the AP's wirephoto net- 
\ConUnued on page 737] 






SCAN DIRECTION 



10/1000 INCH 
SCAN LINE 



LASER PHOTO 



Scan lines appear in reproductions of photo sent by conven- 
tional Photofax and K300 (stabilization) wirephoto. Eye area 
is enlarged 40 times. Laserphoto process eliminates lines, 
boosts definition, and doesn't need wet development. 




Receiver produces duplicate of photo in distant transmitter 
by sweeping laser beam over dry photographic paper. Wire- 
photo signal from transmitter is fed to the acousto-optic modu- 
lator (AOM), which controls light reaching paper. Up-and- 
down motion of beam (detail) eliminates scan lines. 
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Boatman and 
fisherman team up 
aboard a 

coho 
catcher 



Fitted with new fisliing gear, 
23-ft. SeaCraft proves a safe, 
spacious offshore outboard 



By JIM ROE 

It was a chilly 52 degrees and rain 
threatened as we headed out of 
Waukegan for coho country. But 
this is not unusual on Lake Michi- 
gan in early summer, and fisher- 
men are a hardy lot, so off we went. 

Aboard as fishing expert-in-resi- 
dence was Don Cunningham, who 
represents a number of companies 
that make coho fishing gear. At the 
wheel of our 23-ft. SeaCraft Tsuna- 
mi was Ron Pedderson of Johnson 
Outboards, who knows the local 
waters well. 

A 23-footer is the ideal size for 
coho fishing on the Great Lakes, 
where storms blow up swiftly, often 
catching anglers far offshore. And 
Tsunami's variable deadrise modi- 
fied-V hull is especially well suited 
to this task. It's stable when you're 
dead in the water or trolling, yet 
cleaves through rough water 
smoothly at cruising speed. For ex- 
tra range ours had an optional 100- 
gallon fuel tank built in. 

While we sped into deeper wa- 
ters, Don dug into his well-stocked 
tackle boxes for lures to bait our six 
lines— Illinois allows two lines per 
fisherman. 

"Salmon like their water about 50 
to 55 degrees," Don said, "so we'll 
use our temperature sensors to find 
that water. In the spring, that's 
warmer water, and usually it's on 
top. So the fish school nearer the 
surface and we keep our Ivires 
swimming just under the surface. 
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Though for good measure I run a 
couple of lures deeper. 

"In summer and fall," Don went 
on, "we fish deeper and then 
greens, blues, purples, and fluores- 
cents are best. We rely on down- 
riggers to get our bait down deep 
—sometimes as much as 60 to 80 
feet down." 

Turnabout on the Lakes 

Only 10 years ago our expedi- 
tion would have been hopeless. 
Once-plentiful whitefish and lake 
trout were near extinction, having 
been decimated by sea lampreys— 
eel-like parasites that began finding 
their way through the Welland Ca- 
nal in 1931. 

By the time Canadian and Amer- 
ican biologists brought the lamprey 
under control, the Lakes were virtu- 
ally empty of fish. In 1964 Michi- 
gan State University teamed up 
with the State of Michigan to find 
new inhabitants for Lake Michigan. 
They chose the Alaskan coho salm- 
on, and with spectacular success. 
Other agencies later added chinook 
salmon and various species of trout. 

The coho start their aimual mi- 
gration at the southern end of Lake 
Michigan, off Chicago, in April. 
They gradually move up the lake 
—to stay in cold water— until by 
October they're off Sheboygan, 
Manistee, and points north. All 
summer they've been gulping ale- 
wives, a kind of herring. This brings 
their weight up from about four 
pounds to 16 or more by fall. The 
longer-lived chinook can hit 50 to 
60 pounds! 

By now we were comfortably off- 
shore, with 30 to 40 feet under the 
keel. The audible signal from our 
depth soimder had beeped repeat- 



edly, indicating the presence of fish 
10 feet or so below. We rigged the 
lines for that depth— some with 
downriggers, a fishing device that's 
become popular on the Lakes since 
the coho took hold. 

"A downrigger," Don explained 
to me, "is basically a long wire 
wound on a spool with a lead 
weight called a 'bomb' attached to 
one end. You clip your fish line to 
the wire near the bomb and lower 
the weight by turning a handle on 
the spool. When a fish hits the 
lure, he pulls the line loose from 
the wire and you bring him in with- 
out hauling up a lot of lead weights. 

"This way you use relatively 
light tackle," Don pointed out, 
"which makes the fight more inter- 
esting. Two of our downriggers, 
made by Lowance, even have 
built-in sensors that monitor wa- 
ter temperature where the lure is." 

All six lines rigged, we switched 
off one Johnson 115 and trolled on 
the other at about 900 rpm. Twin 
engines are almost imiversal among 
coho fishermen, who want that ex- 
tra dependability in case of a sud- 
den blow. Usual practice is to troll 
for an hour on one engine, then 
switch to the other for an hour. 

So we trolled . . . 

And trolled. And trolled some 
more. Occasionally we heard voices 
issue from our vhf-fm radiotele- 
phone, a vital piece of safety gear, 
as charter-boat skippers gossiped 
back and forth. But from the fish 
we heard nothing. 

While we waited for them to bite, 
I examined the SeaCraft 23 more 
closely. She has nonskid surfaces 
wherever you might need a solid 
[Continued on page 166} 




Coho-catching gear (above) surrounds 
fishermen Roe and Cunningham as they 
troll. Reels mounted on sidedecks are 
part of the downriggers, which hold lures 
at best depth. Two have built-in sensors 
to signal water temperature at bottom of 
downhaul's cable. Illinois lets each 
salmon fisherman play two rods. 




Fast and far-ranging. Tsunami 23 can 
hit 40-mph on twin 1 1 5-hp engines, cov- 
er 200 miles at 25-mph speed on 100- 
gal. optional tank. SeaCraft's modified-V 
hull has variable deadrise. At chine, bot- 
tom is almost flat for stability at low 
speeds, faster climb onto plane. Inboard, 
moderate deadrise provides stability at 
cruising speeds. Steep deadrise at keel 
lets boat knife through waves. SeaCraft 
claims five- to 10-percent speed advan- 
tage over conventional deep-Vs. 




The spacious seven-by-13-ft. cockpit 

(above) contains baitwell, two iceboxes, 
rod holders, and racks as standard. Re- 
cording depth-sounder mounts over en- 
gine well. Adjustable helm seat, back-to- 
back companion seats (left) flank com- 
panionway to cuddy cabin. Ladder leads 
to bow; windshield's center is hinged. 
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Deep-textured 

tiles 

look like 
the real thing 




By JOHN CAPOTOSTO 

Their convincing texture and de- 
tail prompted their name: "The 
Naturals." Their lightness enables 
them to be hung on the wall with 
double-faced adhesive tabs. Their 
tough surface— despite the fact that 
they're molded of polyurethane 
foam, which is soft— resists scuf- 
fing and bumping. 

These are the tiles that make up 
an unusual new line being offered 
by Sears. Soft-rubber molds used 
in forming the tiles, says Sears, 
give extra accuracy of detail and 
make it possible to pull the mold 
off the tile without destroying the 
detail. 

Installation is simple. Once the 
wall surface is clean and free of 
grease and dust (with wallpaper 
firmly attached and flocked paper 
removed), you're ready to go. 
Marking and cutting are done from 
the smooth back of the tiles. You 
cut them with a knife or saw, and 
sand them to remove rough edges. 

Four pressure-sensitive tabs, one 
in each corner, hold the tiles in 
place. They grip tightly, but you 
can remove the tiles for re-use else- 
where. 

If you intend to use a cove mold- 
ing at the ceiling line, you should 
start the tiles at the floor. Other- 
wise, you start at the ceiling and 
work down. 

One word of caution: The tiles 
are combustible, and must not be 
used in high heat areas, such as 
around stoves and fireplaces. And 
they shouldn't be used in areas of 
high humidity, like bathrooms. 

"The tiles are available in five de- 
signs. Emeritus (shown being in- 
stalled above) simulates marble 
block. Contrast simulates wood 





Installation of tiles Is as simple as 
putting a pressure-sensitive tab at each 
corner (below) and pressing the tile into 
place on the wall (above). Tiles are cut 
with a sharp knife (left), or with a saw. 
Marking and cutting are done from the 
back of the tile. Patterns shown are 
Emeritus, above, and at top, from front 
to rear: Graue Mill, Realto, Wil- 
derness, and Contrast. 



block; Wilderness, bark; Realto, 
carved wood. The tiles in these four 
designs are a foot square and sell 
for $17.99 for a carton of 10. The 
fifth pattern, Graue Mill, simulates 
old barn wood, and comes in ly^- 
in.-by-four-ft. "boards" at four 
(10 sq. ft.) for $18.99. 

The Naturals can be purchased 
through Sears catalog sales and at 
some Sears retail stores. HE 
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Revolutionary 
on-site 

energy 
source 

for your liome 



Small, quiet, cheap, 
dependable, and long-lasting, 
this power plant runs on 
any heat input 

By E. F. LINDSLEY 

Picture your own on-site energy- 
source in a corner of your basement. 
Automatically, it gives you energy 
for lights, appliances, heat, and air 
conditioning. Somewhere in size be- 
tween a bread box and a garbage 
can, it will run quietly and deliver 
power for months and years with 
no more fuss than your automatic 
water heater. If you wish, your 
power plant will operate alternately 
from, or simultaneously with, solar 
heat, wind power, pipeline gas, bot- 
tle gas, or yard trash. 

Farfetched? I don't think so. 
I've watched both halves of this 
power plant run. The first half is 
John Roesel's alternator that puts 
out 60 Hz or any other frequency 
power more or less regardless of 



input shaft speed. It's working, and 
he's building production models. 
Customers run to fussy typ)es: 
computer makers, p>ower companies, 
military electronics people. Right 
now, you could drive such an al- 
ternator with a gasoline or a diesel 
engine and power your home. But 
the rig would be noisy and expen- 



No beauty, prototype 
working engine 
sandwiches two worlcing 
chambers between slab 
steel sides. Hydraulic pump 
and flywheel, foreground, 
deliver power. Staclcs, rear, are 
for liquid heaters (which could be 
remote from the engine) . 



sive, and it would require all the 
usual mechanical services of engine 
experts. 

The new half of Roesel's power 
plant is a truly different kind of 
engine. To appreciate it you have 
to talk to John and hear him reel 
off the "musts" of an ideal engine/ 
generator plant: 

• Accept any tj^ie of heat input. 

• Have a minimum of mechani- 
cal complexity. 

• Produce the same type of pow- 
er as the utility company. 

• Have extremely long life. 

• Provide total energy for all 
home functions. 

• Do it all at a cost lower than 
purchased power over a period of 
years. 

Frankly, it would have been nice 
if Roesel's lab men could have pol- 
ished and painted the test engine 
(their third) before I photographed 
it. Not that it would have help>ed; 
the engine would still have looked 
like an ugly iron box, which it is. 
But it ran smoothly and quietly. 

Continued 
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After ninning it for me, they 
stripped away part of the instru- 
mentation leads, which festooned 
the test cell like cobwebs. So that's 
all you see in the pictures: a par- 
tially disassembled box, a hydrau- 
lic motor, and an output flywheel. 
The vertical stacks are heaters. So 
far, for convenience, the engine has 
run on electrical resistance heaters 
(easy to measure the energy input 
accurately) and gas flame. 

There's no fancy boring, honing, 
no major working parts in this en- 
gine. Nothing but an inert, non- 
boiling liquid between two metal 
slabs bolted together to sandwich 
two silo-like working chambers. To 
understand how it works, take a 
look at the simplified diagrams. 

If, after studying how the en- 
gine works, you pronounce it to be 
based on the Stirling cycle, you're 
not far wrong. Combustion, or at 
least the heat source, is external, 
and the heat is applied to an inert, 
pressurized gas (argon or helium) 
to cause expansion. And it shares 
with a Stirling engine the element 
of cooling the gas at the opposite 
end. But as I listened to John 
Roesel's thoughts on what an en- 
gine must do to satisfy him, I could 



see why a conventional Stirling 
wouldn't do. He says Stirlings are 
handicapped by: 

• Limits on heat transfer surface. 
Geometry and surface area combine 
with structural problems when you 
try to introduce heat through the 
engine wall. 

• Slow control because of a long 
thermal time constant. Most Stir- 
lings just don't respond instantly 
to the throttle. 

• Mechanical complexity. Most 
Stirlings have seal difficulties, com- 
plicated rod and drive arrangements 
with lots of parts, and lots of im- 
portant fitted relationships. 

I had to agree, except for a few 
highly specialized constant-speed 
Stirlings I'd seen. 

John warms up as he describes 
his own engine, and I admit to get- 
ting caught up in his enthusiasm. 
Here are some of the advantages: 

• Introducing both the heat me- 
dium and cooling medium (the 
same liquid as is used for the pis- 
ton) in highly atomized form pro- 
vides an enormous overall heat 
transfer surface. One cubic inch of 
liquid provides 15,000 square inches 
of surface. You're not waiting for 
the heat to transfer through the en- 



No hard-to-seal parts, 
no mechanical gimnnicks, 
no expensive fitted 
parts — simplicity's the key 



gine wall; it's instantly dispersed 
into the working gas. 

• There are no hard-to-seal parts, 
no mechanical gimmicks, no expen- 
sive fitted parts. 

• The amount of heat and its 
timing can be precisely and im- 
mediately controlled. Roesel can 
approximate the power cycle of a 
diesel, Brayton, spark ignition, or 
other engine, even the mythical 
Camot cycle, by matching his heat 
and timing to the chart points. This 
means you can tailor the engine for 
different power characteristics with- 
out mechanical changes. 

• There is no change of state for 
the working fluid; hence, no boil- 
ers or condensers. Rankine-cycle 
engines with their typical wide lati- 
tude of working temperatures nor- 
mally need a huge condenser to get 
rid of excess heat. 

To visualize this last problem, 
which has plagued steam cars, pic- 



How Roesel's engine works: Imagine 
a closed cylinder with a snug piston 
and inert gas at each end (1). Heating 
gas at left end and cooling it at right 
expands compressed gas and forces 
piston to right. Switching valve posi- 
tions (2) to reverse heating and cooling 
now drives piston from right back to 
left. Engine is double-acting. Bend up 
the ends of the cylinder (3) to form 
two columns. Eliminate piston and re- 
place with inert liquid. IHeat forces left 
liquid column down and across into 
low-pressure cold column on right. 
Switch valves again (4) and liquid 
moves back from right to left to com- 
plete the cycle. This is the basic idea, 
but the manual valves are, of course, 
too slow. The heat transfer through the 
cylinder walls is hard to control and in- 
efficient, and we still have no way to 
put the work of moving liquid to a use- 
ful purpose. 
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ture yourself driving such a steam 
car hard and up grade. The burner 
has been running wide open and 
the boiler is ready to supply full- 
throttle steam; but suddenly traffic 
conditions demand a stop and wait. 
Old-time locomotives used to liter- 
ally blow off steam because they 
could take on more water down the 
line. But running on a closed-cir- 
cuit Rankine cycle, there's no place 
to go with the excess energy but in- 
to the condenser, if it's big enough. 
We're not talking about a car en- 
gine here, but the same thing would 
happen with a household generator 
whenever you switched off a big 
load if your engine used a change- 
of-state process. 

Roesel has experimented with a 
number of liquids in his engine 
similar to Monsanto's Therminol 
and Dow's Dowtherm. These liquids 
were developed for fluid heat-ex- 
change mediums in industrial en- 
gines, air conditioning, and other 
heat processes. Some of them don't 
freeze or boil from - 70° F to more 
than 1000° F. John's engine will 
typically run 800° F on the hot 
side, 180° F on the cold side. At 
all times the liquid stays a liquid 
and the gas stays a gas. A loose 



float of solid insulation rides on top 
of the liquid to reduce heat transfer 
and turbulence, and also to act as 
a liquid level-sensing device. 

Remember, the liquid that sprays 
in for heating and cooling is identi- 
cal with the liquid that serves as a 
piston. It can be partially trapped 
and recycled after spraying by a 
special pocket on one side of the 
cylinder, but at least part of it runs 
down the walls past the float and 
joins the main body of liquid. At 
the same time an equivalent amount 
is being withdrawn for the heating 
and cooling action. The net result 
is no change in the liquid volvime 
in the system. 

By this time, I had a mental 
image of this engine sloshing liq- 
uid from cheek to cheek like a kid 
with a face full of mouthwash. 
Mechanically, it's almost this sim- 
ple. Thermodynamically, Roesel's 
engine can be as complicated as 
you want to make it. To produce a 
Carnot cycle, for example, for a 
single cylinder: 

• The liquid in the working cyl- 
inder rises, compressing the gas 
isentropically. This simply means 
you squeeze the gas to its smallest 
volume and highest temperature 




Tiny pumping plunger and thin disic 
check valve with flow ports that are 
blocked by disk on pumping stroke. 

for the compression ratio you're 
using. 

• Add heat (droplets) in a pro- 
grammed pattern for constant-tem- 
perature expansion while work is 
being done at the hydraulic motor. 

• Terminate the heat addition 
and allow the gas to expand isen- 
tropically to its largest volume and 
lowest temperature. 

• Allow the liquid to start back 
up the column, partially recompress- 
ing the gas but at the same time 
spraying in cooling liquid so there 
is no increase in temperature. From 
here, the process of isentropic com- 

[Continued on page 1621 



COOLING: HEAT MAY BE USED FOR REGENERATION. 
AIR CONDITIONING. BUILDING HEAT 
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Closer approach to real engine shows spray Injection noz- 
zles for rapid heat transfer; timed pumps to control heat 
cycle pattern and output; and hydraulic motor to provide 
useful work output. Check valves maintain flow through 
hydraulic motor in same direction when liquid flow reverses. 
Shown here is one-half cycle— fluid moving from left to right. 
Note that same liquid is used over and over. 



When north and south poles are opposed as shown, flux 
paths across ends of tubes cause plungers to move apart, 
and liquid flows Into center area through check valves in 
both plungers. Center check is closed. When upper magnet 
reverses polarity, best flux path is through plungers; they 
move together to force liquid out center check. At same time, 
plunger check valves block passages so liquid can't escape. 
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The 75 
compacts: 

Detroit's new 
standard-size cars 



No — the compacts aren't 
getting bigger, but they are 
now the most popular car size 



By JAN P. NORBYE 
and JIM DUNNE 

Compacts are "small" cars only in 
Detroit's own terminology. The new 
compacts are roomy— the four-door 
sedans can seat five in comfort. 
They have trunks to match (11 to 
16 cubic feet of useful space). 
They are available with economi- 
cal sixes and powerful V8's. 

In our test reports, we have been 
pointing out for years that the 
compacts are Detroit's most sensi- 
ble cars. A large part of the public 
agrees, and the auto makers are 
finally convinced. In the first six 
months of 1974, Detroit built more 
compacts than any other type of 
car. Clearly, the compact is Ameri- 
ca's new standard-size car. That 
means an overall length of under 
200 inches, wheelbase in the 108- 
111-inch range, weight from 3000 
to 3750 pounds. 

But something new has been hap- 
pening to compacts. In addition to 
the regular compacts, you can now 
get a deluxe version. It is the same 
handy size as the regular models, 
but comes lavishly equipped. 

All auto makers offer deluxe 
compacts for '75. At Ford, they 
are identified by entirely new 
names (Granada and Monarch), 
while GM and Chrysler add a let- 
ter code to the model designation 
(such as Dart S.E.). The Ford 
Motor Co. deluxe compacts have 
all new bodies. The '75-model GM 
compacts have new "skin" on what 
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Pontiac Ventura hatchback coupe 
has distinctive front end. All 
outer sheet metal is new for '75. 
Seating dimensions are about the 
same as in '74, as the old under- 
body structure is retained. 



Buick Apollo four-door sedan has 111- 
inch wheelbase and is 200.3 inches long 
overall. Curb weight is 3499 pounds. 
With bench seats front and rear, it seats 
four in comfort, six in a pinch. 

is basically the same Fisher X-body 
that has been used since '68. The 
Chrysler compacts have minor body 
changes. American Motors will not 
announce its '75 models until next 
month, but the Hornet continues 
basically unchanged. 

Ford Granada, Mercury Monarch 

Work on new models to replace 
the Maverick and Comet began in 



February 1972. Market research 
went hand-in-hand with engineer- 
ing development. Ford found that 
there was a great demand for small- 
er cars, but that buyers were loath 
to give up the luxury and conve- 
nience of their big cars. The Gra- 
nada and Monarch were planned 
for this market. It was Ford's orig- 
inal intention to drop the Maverick 

Continued 





Ford Granada four-door sedan (above) 
has 55.9-inch front hip room, 54 Inch 
rear hip room. Front head room is 38.5 
inches, rear head room 37.2. Leg room 
is 41 .1 inches front, 36 inches rear. 
Two-door Granada coupe (left) shares 
109.9-inch wheelbase with sedan, but 
has only 34.2-inches rear leg room and 
52.7-lnches rear hip room, as back seat 
is placed farther forward. Yet two-door 
has smaller trunk: 14.6 cubic feet vs. 
14.8 in the sedan. 



Dodge Dart four-door sedan is built on 
a 1 1 1-inch wheelbase and has outstand- 
ing space utilization. Head room is 
38.3 inches up front, 37.2 in rear. Hip 
room: 56.9 inches front, 56.9 rear. Leg 
room: 41 .6 inches front, 35.6 rear. 
Trunk space is 16 cubic feet. 
Dart S.E. has deluxe interior. 



Oldsmobile Omega coupe (left) and 
four-door sedan (below, left) share 
GM's Fisher X-body with Nova, Ventura, 
and Apollo. Interior dimensions in the 
sedan are generous. Head room is 39.3 
inches front, 36.6 rear. Hip room is 
55.9 inches front, 54.9 rear. Leg room: 
41 .7 inches front and 35.3 rear. The 
coupe has less head room: 38.3 inches 
front and 36.3 rear, as well as less rear 
leg room: 33.4 inches. Trunk space is 
13.6 cubic feet in the sedan and 14.2 
in the coupe. Power trains for the 
Omega include Chevy six. Olds 260 
and 350 cubic-inch \/8's. Oldsmobile's 
own V8's have automatic valve rota- 
tors for longer life before overhaul. 
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If One new car in every four built in the U.S. 
in the first lialf of 1974 was a compact. 
Next year it may be one in every three. 



and Comet when the Granada and 
Monarch went into production, but 
the fuel shortage prompted Ford to 
keep the old models in production 
and make cutbacks at the big-car 
end of the lineup. 

The Ohio Project (code name 
for the new deluxe compacts) 
started with a Maverick-based pro- 
totype, using the 109.9-inch wheel- 
base of the four-door model for 
both versicHis. As the new car was 
styled to be wider, the engineers 
sliced the Maverick down the mid- 
dle and welded in the new pieces 
to give wider track and wider floor 
pan. In the course of development 
work all components were rede- 
signed, so that the Monarch and 
Granada have practically no parts 
interdiangeable with tiie Comet 
and Maverick. 

But the basic design features 
were not changed, and that's why 
the new cars have the same front- 
suspension spring towers, and a 
similar leaf-spring rear suspension 
system. The Ohio Project body- 
shell was developed by adding spe- 
cial reinforcements to the basic 
Maverick unit-body structure, and 
adding brand-new outer sheet met- 
al with a crisp, modem look. 

For power trains, Ford diose to 
make the 250-cubic-inch six stan- 
dard, with 302- and 351-cubic-inch 
V8's optional. A three-speed man- 
ual column shift is standard with 
the base engine, and the 361-V8 
is available only with automatic 
transmission. 

New GM Fisher X-body compacts 

As you know, the X-body means 
Chevy Nova and its derivatives at 
the other divisions: Pontiac Ven- 
tura, Oldsmobile Omega, and Buick 
Apollo. The cars share all basic 
components, but each has its own 
distinctive front and rear ends to 
stress marque individuality. The 
cars have a really new look, but the 
fact is that the underfoody has not 
been changed. 

The new model has larger, softer 
body mounts for improved insula- 
tion. Both two-door and four-door 
models have new, flatter roofs, and 
windows have been extended into 
the roofline to give the car a more 
modem look and provide improved 
visibility for the driver. Windshield 
and backlite bases have not been 
moved, and the doors are un- 
changed. The old front suspension 
system was thrown out, and the 
Camaro front suspension installed. 
It gives higher directional stability 
and faster response. A torsion 
spring was built into the steering 
gear to provide more positive re- 
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tumability (self-centering action). 

Steel-belted radial tires were stan- 
dardized, and the suspension sys- 
tem adapted for radials. 

Spring rates are not radically dif- 
ferent from the '74 models, but the 
'75 cars will have computer-selected 
springs. Thus, cars equipped with 
heavy oigines and other cqstions 
that can make a significant differ- 
ence in weight and weight distribu- 
tion will get stronger wrings ac- 
cording to need. 

While Ford went to enormous ex- 
pense in developing and tooling for 
the Granada and Monarch, GM did 
not make any great investment in 
its changes. Surprisingly, however, 
the new GM compacts feel and look 
newer than the deluxe compacts 
from Ford. 

There is little evidence that Ford 
made any great effort to improve 
fuel economy in its new compacts. 
They are heavy— the basic Granada 
has a curb weight of 3408 pounds— 
and the avaflable engines are not 
known for efficiency. Gearing is 
conservative, and the automatic 
transmissions have high slip. In 
the new GM compacts, you will 
find very low axle ratios for greater 
fuel economy, and automatic trans- 
missions with lower blade angles 
on the stator member in the hy- 
draulic torque converter. This re- 
duces power loss, at the cost of 
giving up some torque multiplica- 
tion. Cluysler has found another 
way to raise transmission efficiency: 
larger diameter torque converters 
which cut power losses measurably. 

Engines in the new GM com- 
pacts are different for each division. 
Nova comes with the Chevy 250- 
cubic-inch six as standard; 262- 
and 350-cubic-inch V8's are op- 
tional. Ventura also uses the Chevy 
six as standard, and is available 
with Pontiac's 350-cubic-inch VS. 
Omega also has Chevy's six as its 
base power unit; a new 260-cubic- 
inch Olds V8 is optional. Buick 
uses its own revived 231-Cubic-inch 
V6 on the two-door Skylark and 
the Chevy six in the four-door 
Apollo sedan, while 260 and 350 
cubic-inch V8's are optional for all 
versions. 



Plymouth Valiant, Dodge Dart 

The deluxe versions are known 
as Valiant Brougham and Dart 
S.E. (for Special Edition). The 
base models continue, and have the 
same engineering changes as the 
deluxe models. Chrysler found that 
the 198-culnc-inch six did not save 
gas, so it has been dropped, mak- 
ing the 225-slant-six standard. The 
318-cubic-inch V8 is optional across 
the board, and the 360-cubic-inch 
V8 is available on two-door sports 
models. 

Chrysler expects a higher pro- 
portion of buyers to order manual 
transmissions, and offers a new all- 
synchro three-speed as standard. 
An overdrive-4 with a high touring 
gear for highway cruising is avail- 
able as an option. Axle ratios have 
been lowered for better fuel econo- 
my. Chrysler has not yet made 
radial tires standard on its com- 
pacts, but they are a regular 
production option. The noise-insu- 
lation and sound-deadening pack- 
age introduced with the Valiant 
Bnmi^iam and Dart S.E. in 19741/2 
is now part of the base specification 
for all Valiants and Darts. 

These cars go into the new model 
year considerably upgraded, though 
there is little in their exterior ap- 
pearance to set them off from the 
'74's. There are many reasons why 
the Darts and Valiants should not 
be changed. They are the roomiest, 
yet lightest, of the four-door com- 
pact sedans. The basic Valiant se- 
dan weighs only 3160 poxmds— 
less than the Granada, which is 
smaller overall. Chrysler builds its 
four-^Mr compacts on a 111-inch 
wheelbase, while some two-doors 
are built on a 108-inch wheelbase 
and others on the same 111-inch 
wheelbase as the sedans. 

The compact-car market is where 
the action is going to be in '75. 
Check our fuel-economy listings 
and estimated prices in "How to 
Pick Your '75 Car for Better Gas 
Mileage," this issue. All prices are 
up; even the base-model compacts 
cost $400 to $500 more than last 
year. But perhaps a base-modd 
compact is all you need. IS 

Copyrighted material 






Mercury Monarch four-door sedan 
(above and left) has same seating 
dimensions as Ford Granada, with 
Mercury's own color and trim options. 
Door openings are large, and doors 
swing wide open for easy access. 
Standard engine is 250 cubic-inch six; 
302- and 351 -cubic-inch V8's are 
optional. 




Chevy Nova LN coupe (left) and sedan 
(above) are deluxe compacts from the 
nation's best-seller. Interior space is 
similar to Omega's. Overall length is 
196.7 inches, and front overhang is 
only 33.9 inches. New model has wider 
track: 61 .3 inches front and 59 inches 
rear. 





Plymouth Valiant four-door sedan 
(above) has same seating dimensions 
as Dodge Dart. Valiant interior (left) is 
base version — not the deluxe Brougham. 
Redesigned front seats give better 
lateral support. Overall length is 197.6 
inches: overall width 71 inches; height 
54.2 inches. 
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How to pick your 75 cor 
for better 

gas mileage 



Check our mpg listings 

of economy cars, mid-range 

cars, and gas guzzlers 



By JAN P. NORBYE 
and JIM DUNNE 

If you're like most other Ameri- 
cans, you've been paying close at- 
tention to fuel economy for about 
a year now, and it looks as if miles 
per gallon will remain the Number 
One question you'll ask about any 
car you're interested in for several 
years ahead. 

To make the task of buying a 
'75 model easier, we are giving you 
a list of the gas mileage you can 
expect from each make and model, 
showing how fuel consumption 
changes whenever a specification is 
altered. We have selected represen- 
tative models, with standard equip- 
ment and the most popular options, 
as well as options that will give 
better fuel economy. We have not 
included all the options. 

We have eliminated the highest 
powered engines since they tend to 
burn more gas. And we have paid 
no attention to the availability of 
drag-racing axles. If you care about 
gas mileage, you will only want to 
know about optional lower axle ra- 
tios. Yes, lower. It sounds funny, 
but a higher geared car has a lower 
axle ratio. A car with a 2.73 axle 
lets the engine run slower at 60 
mph than the same car with a 3.23 
axle. With a lower axle ratio, you 
travel a greater distance per crank- 
shaft revolution. You'll find that 
all the auto makers are offering 
lower axle ratios as standard or 
optional equipment in '75. 



Are you looking for a family car? 
A personal (sports /specialty) car? 
A station wagon? The drawings at 
right show you the lowest and high- 
est priced models in each category. 
To find the ones in between, turn 
the page. 

Are the cars you favor gas guz- 
zlers or economy cars— or in be- 
tween? The tables tell you how 
many miles per gallon you can ex- 
pect, and how to order a car with 
the specifications that give the best 
gas mileage. Note especially the 
gains made possible by four-barrel 
carburetors on V8 engines, and the 
fuel savings that come with manual 
transmissions. 

One word of caution: While the 
miles-per-gallon figures are careful- 
ly calculated, that does not mean 
you'll get the fuel economy we have 
indicated. Gas mileage for a car we 
list at 14.7 mpg can vary from sev- 
en to 18 mpg depending on driving 
methods and traffic conditions. 
The figure we give represents what 
you can expect over a full year if 
the car is used in a balanced mix 
of city traffic, coimtry-and-subur- 
ban conditions, and interstate-high- 
way driving. 

Surprise! 

You'll be surprised to see that 
some full-size cars are listed as giv- 
ing mid-range fuel economy, while 
certain compacts and intermedi- 
ates are classified as gas guzzlers. 
This seeming anomaly proves the 
value of actual testing, for the fac- 
tors that dictate such results are 
not calculable. The main factor is 
power-train efficiency. Some en- 
gines are just plain inefficient; oth- 
ers have been developed to a very 
high degree of efficiency. On the 



whole, Chrysler engines show up 
best. The worst? Check the list, and 
you'll soon see them. 

You'll see some new names in the 
tables, while some old ones have 
disappeared. One new group is 
made up of the Chevy Monza, 
Olds Starfire, and Buick Skyhawk. 
These cars are based on the Fisher 
HS body and Vega chassis com- 
ponents, with V8 or V6 power. 

The Chrysler Cordoba is de- 
signed to compete against the Pon- 
tiac Grand Prix and Ford Thimder- 
bird. It is based on the two-door 
version of Chrysler's intermediate- 
series B body, and closely related 
to the Charger SE. The car now 
called the Fury is Plymouth's in- 
termediate, also built on the B 
body, with a dual wheelbase— 115 
inches for the two-door models and 
117 inches for the four-door models. 
Plymouth has killed the Satellite 
name; all its '75 intermediates are 
Furys. The full-size Plymouth, 
built on the Chrysler C body, has 
been renamed Gran Fury. 

Ford and GM also use the dual- 
wheelbase concept for their in- 
termediates (Ford with 114-inch 
wheelbase two-doors and 118-inch 
wheelbase four-doors; GM with 112- 
inch wheelbase two-doors and 116- 
inch wheelbase four-doors). 

In the full-size car lines, all com- 
panies build two-door and four-door 
models on the same wheelbase. Ford 
also uses the same wheelbase for its 
station wagons, while GM and 
Chrysler give their wagons a few 
extra inches of wheelbase. Ameri- 
can Motors has discontinued the 
Ambassador and Javelin, placing 
itself firmly in the small-car field. 

Mercury has dropped the Mon- 

Continued 
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mileage for each car 

The mpg listings (overleaf) are based 
on actual tests of '74-model cars. PS 
has not been able to test next year's 
cars, so the numbers had to be calcu- 
lated. Here's how we did it. First, we 
had to have a base that we could trust 
100 percent. That meant tests we per- 
formed ourselves. We got our numbers 
by driving each car at 60 mph around 
Bridgehampton race circuit (except for 
the subcompacts, where we used the 
mean of tests at 45 and 60 mph). It 
has been demonstrated over the years 
that these numbers correlate closely 
with the annual average for each car 
in all-around consumer use. We have 
not tested all cars listed, however, so 
we are also dependent on tests made 
by others. We chose EPA gas-mileage 
figures, which are obtained in emission 
tests, and do not correspond to our test 
results. Accordingly, we compared re- 
sults for cars that both the EPA and 
we ourselves had tested, and estab- 
lished a standard deviation (SD): 1.5 
percent for compacts and 16.5 percent 
for intermediates and larger cars. By 
adding the SD to the EPA numbers, we 
got a number that represents what the 
car would give in the PS 60-mph test. 
Also, the specifications of the EPA '74- 
model test cars are not the same as 
those of the '75-models listed. Each 
difference has to be compensated for. 
For a 10-percent increase in engine 
displacement, we deduct 1 .8-percent 
mpg. For a change from two-barrel to 
four-barrel carburetor, we add one mpg. 
For a change from automatic to manual 
transmission, we add four-percent mpg. 
A four-speed gets 0.1 mpg more than 
a three-speed manual. A car that's 10 
percent heavier gets penalized 0.45 
mpg. A 10-percent change in axle ratio 
means a 0.4-mpg change. We did not 
pick these factors out of the air. The 
effect of changes in specifications has 
been proved in tests made by the in- 
dustry as well as by PS. Finally, we add 
three percent as the estimated improve- 
ment resulting from the use of catalytic 
converters. 
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FAMILY CARS 



Price 


Chrysler 


Ford 


GM 


AMC^y^* ' — 






('into 


• eg J 


Gremlin 


$2850 




Maverick 


Astre 


Hornet 


J2900 




Comet 






$3000 


Valiant 




Nova 






Dart 




Ventura 




$3150 






Apollo 




$3250 




Torino 


Chevelle 
Omogs 


Matador 


$3300 


Fury 


Gran Torino 


La Maps 




$3350 


Coronet 


ly^ontego 












urana mans 




$3800 




Granada 






$3900 




Monarch 


Bel Air 
Century 




$4000 






Cutlass 




$4100 


Gran Fury 




Buick Regal 




$4150 




LTD 


Impala 




$4250 


Dodga Monaco 




Catalina 








MarQilis 


Leaaore 




$4450 






Donnvviiiv 




$4500 


Newport 




Caprice 
Delta 88 




$4750 






88 Royale 




$4800 






Grand Am 




$5000 






Grand Villa 




$5500 


New Yorker 


Grand Marquis 


Olds 98 




$5600 






Electra 




$6000 






98 Regency 




$7750 


Imperial 




Calais 




$8250 
$9600 




Lincoln 


60 SpM:ial 



SPORTS/SPECIALTY 



Price 


Chiyttor 




OM 




$3050 




Mustang 






$3150 






Monza 




$3250 






Camaro 


Hornet X 


$3350 






Firebird 




$3500 






Starfire 




$3G00 


Road Runner 




SKyliawk 




$3800 


Coronet Sport 






Matador X 


$4000 


Charger SE 




Monte Carlo 




$4250 


Cordoba 








$4500 




Elite 






$4800 




Cougar 






$5000 






Grand Prix 




$5800 






Riviera 




$6000 






Toronado 




$7000 




Thunderbird 






$9250 






Eldorado 1ft— ' ! 


$9750 




Mark IV 


1 1 



STATION WAGONS 



Price 



$2900 



$3100 



$3600 



$3700 



$3800 



$4000 



$4200 



$4250 



$4400 



$4500 



$4650 



$4750 



$4850 



$5000 



$5100 



Chrysler 



Fury 



Coronet 



Qran Fury 



Monaco 



$5250 



Town & Country 



Ford 



Pinto 



QM 



Vega 



Tonno 



Gran Torino 



Montego 



Gran T. Squire 



Villager 



LTD 



Marquis 



Country Squire 



Colony Parl< 



Malibu 



Le Mans 



Le M, Safari 



Malibu Estate 



Century 



Cutlass 



Bel Air 



Impala 

VistaCruiser 



Caprice Estate 
Pontiac Safari 



Olds C. Cruiser 



Grand Safari 



AMC 




Hornet 

W a t a d o I 



Buiek Estate 




terey name, and expanded fhe Mar- 
quis line downward in terms of 
price levels. Pontiac has a new U.S. 
entry called Astre (previously avail* 
able only in Canada). It's a twin 
to the Vega. 

Rscommended options 

Steel-belted radials are standard 

equipment on three out of four '75- 
model cars, and are available as an 
extra-cost option for the remaining. 
Radials cost more, but pay for 
themselves by giving longer tread 
life and by improving your gas 
mileage. The tire companies say the 
saving can be up to five percent. 
The mpg numbers in our tables as- 
sume all cars have radials. 

Most '75-model cars are avail- 
able with a "Fuel Pacer" or simi- 
lar gauge that reacts to manifold 
vacuum and shows red or lights up 
when the load on the engine rises 
beyond a certain point. These 
gauges will make you conscious of 
how driving style can waste fuel. 

Our recommendation of manual 
transmissions over automatics is 
tempered by the ability of many 
engines to pull a lower axle ratio 
witii automatic drive. We must also 
warn unskilled drivers about man- 
ual transmissions. Abuse of the 
clutch can easily burn it up, and 
clutch replacement can be esqpen- 
sive. It's also possible for unskilled 
drivers to waste more fuel with a 
stickshift than they possibly could 
with an automatic transmission. On 
the other hand, a driver who knows 
what he's doing can get up to 10 
percent better mileage with a man- 
ual than with an automatic. 

Owners of automatic-trananis- 
sion cars can derive great bene- 
fits from automatic speed control. 
These systems are tuned to the spe- 
cific power-train combination for 
each car, and maintain minimum 
load conditions for the engine re- 
gardless of road conditions. That 
assures the lowest possible fuel 
consumption for any preset speed. 
Naturally, you can also save fuel 
by setting the speed control at a 
lower speed. But no matter where 
you set it, you save gas by avoid- 
ing speed variations. What's the 
most economical speed? Depending 
on the car and power train, it 
falls somewhere between 37 and 47 
mph for most American cars. 

Finally, let's warn you about 
luxury and power options. Acces- 
sories that consume power will add 
to your gasoline bill: Air condition- 
ing is a serious energy ccmsumor, 
and power options— seats, tailgates, 
door locks, windows, and sunroof- 
will cost you something in nq>g. B 
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ECONOMY CARS (16.1 or better mpg) 



MID-RANGE CARS (12.5 to 16.0 mpg) 



MaKe 


Model 


c>: 


Cu.in 


Carb. 


HP 


Trans 


Axle 


MPG 


AMC 


Gramlin 


L6 


232 


1 bbl. 


100 


3-sp. 


2.73 


18.4 


L6 


232 


1 bbl. 


100 


auto. 


2.73 


17.7 


L6 


258 


1 bbl. 


110 


3-sp. 


2.73 


17.9 


L6 


258 


1 bbl. 


110 


auto. 


2.73 


17.3 


AMC 


Hornet 


L6 


232 


1 bbl. 


100 


3-sp. 


3.08 


16.8 


L6 


258 


1 bbl. 


110 


3-sp. 


2.73 


16.5 


Buick 


Skyhawk 


V6 


231 


2 bbl. 


no 


4-sp. 


2.56 


16.6 


V6 


231 


2 bbl. 


110 


auto. 


2.56 


16.1 


Chevrolet 


Monza 


4 


140 


2 bbl. 


85 


4-sp. 


3.42 


19.4 


4 


140 


2 bbl. 


85 


auto. 


3.42 


18.9 


4 


140 


2 bbl. 


85 


4-sp. 


2.93 


20.0 


4 


140 


2 bbl. 


85 


auto. 


2.93 


19.6 


V8 


262 


2 bbl. 


165 


4-sp. 


2.56 


16.2 


Chevrolet 
(incl. 

Pontile Astra) 


Vega 


4 


140 


1 bbl. 


75 


3-sp. 


2.92 


22.7 


4 


140 


1 bbl. 


75 


4-sp. 


2.92 


22.8 


4 


140 


2 bbl. 


85 


3-sp. 


2.92 


22.7 




14u 


2 b.:. 


8b 


4 ip. 


2.92 


22.6 


4 


140 


2 bbl. 


85 


4-sp. 


3.42 


22.1 


4 


140 


2 bbl. 


85 


auto. 


2.92 


21.8 


4 


140 


2 bbl. 


85 


auto. 


3.42 


21.2 


Ford 


Pinto 


4 


140 


2 bbl. 


88 


4-sp. 


3.40 


20.0 


4 


140 


2 bbl. 


88 


auto. 


3.40 


19.2 


V6 


173 


2 bbl. 


105 


auto. 


3.40 


17.6 


Fofd 


Mavarick 


L6 


200 


1 bbl. 


84 


3-sp. 


3.00 


18.0 


L6 


200 


1 bbl. 


84 


auto. 


3.00 


17.3 


L6 


250 


1 bbl. 


100 


3-sp. 


3.00 


16.4 


Fold 


Mustang 


4 


140 


2 bbl. 


88 


4-sp. 


3.55 


16.7 


4 


140 


2 bbl. 


88 


auto. 


3.55 


16.1 


OMtmobil* 


Starfire 


V6 


231 


2 bbl. 


110 


4-sp. 


2.56 


16.6 


V6 


231 


2 bbl. 


110 


auto. 


2.56 


16.1 


Ptymoutli 
(incl. 

DodgoOort) 


Valiant 


L6 


225 


1 bbl. 


100 


3-sp. 


2.76 


17.1 


L6 


22S 


Ibbl. 


100 1 auto. 


2.76 


16.5 


GAS GUZZLERS (12.4 or less mpg) 




Make 


Model 


Cyl. 


Cu.in. 


Carb. 


HP 


Trans. 


Axle 


MPG 


Buick 


Century 


V8 


350 


2 bbl. 


150 


auto. 


2.73 


12.4 


Buick 


Electra 


V8 


455 


4 bbl. 


210 


auto. 


2.73 


9.8 


V8 


455 


4 bbl. 


210 


auto. 


2.93 


9.5 


Buick 


USabre 


V8 


350 


2 bbl. 


150 


auto. 


2.73 


11.7 


V8 


350 


2 bbl. 


150 


auto. 


2.93 


11.6 


Cadillac 


S. de Ville 


V8 


472 


4 bbl. 


205 


auto. 


2.93 


10.9 


Clwvialat 


Impala 


V8 


350 


2 bbl. 


145 


auto. 


2.73 


12.2 


V8 


350 


2 bbl. 


145 


auto. 


3.08 


11.7 


Cliiyslar 


Imparial 


V8 


440 


4 bbl. 


230 


auto. 


2.71 


11.2 


V8 


440 


4 bbl. 


230 


auto. 


3.21 


10.5 


Chrysler 


Newport 


V8 


360 


2 bbl. 


180 


auto. 


2,71 


10.9 


V8 


360 


2 bbl. 


180 


auto. 


3 


10.3 
10.6 


V8 


400 


2 bbl. 


185 


auto. 


2.71 


V8 


400 


2 bbl. 


185 


auto. 


3,21 


9.9 




V8 


440 


4 bbl. 


230 


auto. 


2.71 


11.5 


V8 


440 


4 bbl. 


230 


auto. 


3.21 


10.8 


Dodge 
(incl. 
Plymouth 
Gran Fury) 


Monaco 


V8 


318 


2 bbl. 


150 


auto. 


2.71 


12.0 


V8 


318 


2 bbl. 


150 


auto. 


3.21 


11.4 


V8 


360 


2 bbl. 


180 


auto. 


2.71 


12.3 


V8 


360 


2 bbl. 


180 


auto. 


3.21 


11.7 




V8 


440 


4 bbl. 


?30 


auto. 


3 21 


12,2 


Ford 


Granada 


V8 


302 


2 bbl. 




3-s,p. 


3. CO 


11.6 




V8 


351 


2 bbl. 


162 


auto. 


3.00 


10.8 


Ford 
(incl. 
Mercury 
Marquis) 


LTD 


V8 


351 


2 bbl. 


162 


auto. 


3.00 


11.5 


V8 


351 


2 bbt. 


162 


auto. 


3.25 


111 


V8 


400 


2 bbl. 


170 


auto. 


3.00 


11.1 


V8 


400 


2 bbl. 


170 


auto. 


3.25 


10.9 


V8 


460 


4 bbl. 


195 


auto. 


2.75 


12.0 


V8 


460 


4 bbl. 


195 


auto. 


3.00 


11.8 


Ford 


Mavarick 


V8 


302 


2 bbl. 


140 


auto. 


3.00 


12.2 


Ford 


Torino 


V8 


351 


2 bbl. 


162 


auto. 


3.00 


12.2 




V8 


400 


2 bbl. 


170 


auto. 


3.00 


12.1 


Lincoln 


Cent. 


V8 


460 


4 bbl. 


220 


auto. 


3.00 


9.5 


Olds 


Delta 88 


V8 


350 


4 bbl. 


180 


auto. 


2.73 


11.3 




V8 


455 


4 bbl. 


210 


auto. 


2.56 


10.9 


Olds 


98 


V8 


455 


4 bbl. 


210 


auto. 


2.56 


9.5 


Pontiac 


Catalina 


V8 


400 


2 bbl. 


165 


auto. 


2.73 


11.0 




V8 


400 


2 bbl. 


165 


auto. 


2.56 


11.8 




V8 


400 


4bbL 


175 


auto. 


2.73 


11.5 



Make 


Model 


Cyl. 


Cu.in 


Carb. 


HP 


Trans. 


Axle 


MPG 


AMC 


Hornet 


V8 


304 


2 bbl. 


150 


3-sp. 


3.15 


14.1 


V8 


304 


2 bbl. 


150 


auto. 


2.73 


14.1 


V8 


360 


2 bbl. 


175 


3-sp. 


3.15 


13.7 


V8 


360 


2 bbl. 


175 


auto. 


3.15 


13.2 


AMC 


Matador 


L6 


258 


1 bbl. 


110 


3-sp. 


3.15 


13.8 


L6 


258 


1 bbl. 


110 


auto. 


3.15 


13.5 


V8 


304 


2 bbl. 


150 


3-sp, 


3.15 


13.3 


V8 


304 


2 bbl. 


150 


auto. 


3.15 


13.0 


Buick 


Apollo 


V8 


350 


2 bbl. 


145 


auto. 


2.73 


13.1 


V8 


350 


4 bbl. 


165 


auto. 


2.73 


14.1 


Buick 


Century 


V8 


350 


4 bbl. 


165 


auto. 


2.73 


13.4 


Chavroiat 


Cliaveile 


L6 


250 


1 bbl. 


100 


3-sp. 


2.73 


14.7 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.0 


V8 


350 


2 bbl. 


145 


3-sp. 


2.73 


13.1 


V8 


350 


2 bbl. 


145 


auto. 


2.73 


12.6 


CiMVroiat 


Camera 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.9 


V8 


350 


4 bbl. 


160 


4-sp. 


3.08 


14.0 


V8 


350 


4 bbl. 


160 


auto. 


3.08 


13.5 


Chevrolet 


Monza 


V8 


262 


2 bbl. 


165 


auto. 


2.56 


15.7 


Chevrolet 


Nova 


L6 


250 


1 bbl. 


100 


3-sp. 


2.73 


15.3 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.7 


V8 


262 


2 bbl. 


125 


3-^p 


2,73 


14.2 


V8 


262 


2 bbl. 


125 


j auto. 


2.73 


13.7 


V8 


350 


2 bbl. 


145 


3-sp. 


2.73 


13.0 


V8 


350 


2 bbl. 


14S 


auto. 


2.73 


12.5 


Oodga 


Coronet 


L6 


225 


1 bbl. 


105 


3-sp. 


3.21 


15.1 


L6 


225 


1 bbl. 


105 


auto. 


2.94 


14.7 


V8 


318 


2 bbl. 


150 


3-sp. 


2.71 


13.7 


V8 


318 


2 bbl. 


150 


auto. 


2.71 


13.2 


Dodga 


Dart 


V8 


318 


2 bbl. 


150 


3-sp. 


2.45 


13.8 


V8 


318 


2 bbl. 


150 


auto. 


2.45 


13.3 


Dodge 


Monaco 


V8 


440 


4 bbl. 


230 


auto. 


2.71 


12.8 


Ford 

(inci. 

Mercury 

Monarch) 


Granada 


L6 


250 


1 bbl. 


100 


3 sp. 


3.00 


15.7 


L6 


250 


1 bbl. 


100 


auto. 


3.00 


IS.l 


Ford 


Maverick 


Le 


250 


1 bbl. 


100 


auto. 


3.00 


15.8 


V8 


302 


2 bbl. 


140 


3-sp. 


3.00 


12.7 


Ford 


Mustang 


V6 


173 


2 bbl 


105 


4-sp- 


3.55 


15.3 


V6 


173 


2 bbl. 


1Q5 


auto. 


3.55 


14.7 


V8 


302 


2 bbl. 


140 


auto. 


3.00 


13.6 


Ford 


Torino 


V8 


351 


2 bbl. 


162 


3-sp. 


3.00 


12.7 


Mercury 


Comet 


V8 


302 


2 bbl. 


140 


3-sp. 


3.00 


12.7 


Mercury 


Montego 


V8 


351 


2 bbl. 


162 


3-sp. 


3.00 


12.7 


Olda 


Cutlass 


L6 


250 


1 bbl. 


100 


3-sp. 


2.73 


14.5 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.0 


V8 


260 


2 bbl. 


125 


3-sp. 


3.08 


12.7 


V8 


260 


2 bbl. 


125 


auto. 


2.73 


12.9 


V8 


350 


4 bbl. 


180 


auto. 


3.08 


12.5 


Oidsmobiia 


Omega 


L6 


250 


1 bbl. 


100 


3-sp. 


2.73 


15.3 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.7 


V8 


260 


2 bbl. 


125 


3-sp. 


2.73 


14.2 


V8 


260 


2 bbl. 


125 


auto. 


2.56 


14.0 


V8 


350 


4 bbl. 


180 


auto. 


2.56 


14.2 


Plymouth 


Fuiy 


L6 


225 


1 bbl. 


105 


3-sp. 


3.21 


15.1 


L6 


-) ^ 


1 bbl. 


105 


iiuto. 


2.94 


14.7 




V8 


318 


2 bbl. 


150 


3-sp. 


2.71 


13.7 




V8 


318 


2 bbl. 


150 


auto. 


2.71 


13.2 


Plymouth 


Gran Fury 


V8 


440 


4 bbl. 


230 


auto. 


2.71 


12.8 


Plymouth 


Valiant 


V8 


318 


2 bbl. 


150 


3-sp. 


2.45 


13.8 




V8 


318 


2 bbl. 


150 


auto. 


2.45 


13.3 


Pontiac 


Firebird 


L6 


250 


1 bbl. 


100 


3-sp. 


2.73 


15.4 




L6 |250 


1 bbl. 


100 


auto. 


2.73 


14.8 




V8 |350 


2 bbl. 


170 


auto. 


2.56 


14.0. 




V8 


3 50 


4 bbl. 


200 


4-sp. 


3.08 


14.4 




V8 


350 


4 bbl. 


200 


auto. 


2.56 


14.8 




V8 


400 


4 bbl. 


225 


4-sp. 


3.08 


13.9 




V8 


400 


4 bbl. 


225 


auto. 


3.08 


13.4 


Pontiac 


Le Mans 


Le 


250 


1 bbl. 


100 


3-sp. 


2.73 


14.9 


L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.1 




V8 


350 


2 bbl. 


170 


auto. 


2.56 


13.7 




V8 


350 


4 bbl. 


200 


auto. 


2.56 


14.7 


Pontiac 


Ventura 


Le 


250 


1 bbl. 


100 


3-sp. 


2.73 


15.3 




L6 


250 


1 bbl. 


100 


auto. 


2.73 


14.7 




V8 


260 


2 bbl. 


125 


3 sp. 


2.73 


14.2 




V8 


260 


2 bbl. 


125 


auto. 


2.56 


14.0 




V8 


350 


2 bbl. 


170 


auto. 


2.56 


13.8 




V8 


350 


4bbL 


200 


auto. 


2.56 


14.8 




For classic-car fans, here's 
a luxury model— with today's 
engineering features. The 
Romulus ll's fiberglass body 
looks like a classic boat-ta 
speedster. Under the hood: 
a Ford 302 CID V-8, with 
automatic transmission. 
Price: $19,000. Classic Mo- 
tor Car Co., Palm Beach, 
Fla., makes it. 




Windpower: Bikes 
and belly boats 

Put your sailing skills to the 
test— on land or water— with 
these two innovations. The 
AerOcycle (above) has foot 
rests instead of pedals. The 
sail, on a 1 lYi-H. mast, is 
mounted over the front frame i 
and controlled with one arm. 
Weight: 34-lb; cost: $200. 
Warm after your bike ride? 
Cool off on the belly sailer 
(left). You lie on the boat 
and steer by working a rud- 
der bar with your feet. The 
stabilizing outrigger foil pro- 
vides directional heading. 
Easy to take apart. The belly 
boat is slated for '75 pro- 
duction. George Patterson, 
134 Valley Rd., New Canaan, 
Conn. 06840. 





Double-decker 

New York City's Fifth Ave- 
nue will soon have double- 
decker buses like this one. 
Made in England, they're 
air conditioned, carry 95 pas- 
sengers compared with 53 in 
conventional city buses. 
British Leyland has already 
shipped the first four high- 
risers. 



Fuel monitor 

Driving in the blue? If so, 
you're wasting gas. Two col- 
ors on this add-on gauge 
help you learn economical 
driving habits. The $14.95 
Accelerite registers yellow 
with smooth starts, blue with 
fuel-gobbling acceleration. 
Maker: Tomco, Inc., 2355 S. 
Hanley Rd., St. Louis, 
Mo. 63144. 
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Screen mirror 

Half an inch square, this 
tiny mirror will be one of 
2,880,000 covering a drive- 
in-theater screen. The mir- 
rors make the screen appear 
blank to anyone outside the 
parking area. But viewers in- 
side will see movies five 
times brighter than normal- 
ly. Pichel Industries is mak- 
ing a prototype. 



Zippy photos 

Snapping instant pictures is 
less expensive with Pola- 
roid's new $13.95 Zip cam- 
era. It has a simple light me- 
ter — you adjust the lens 
aperture until "yes" appears 
in the viewfinder — and 
1/200 shutter speed. High- 
speed Type 87 b&w film 
packs give eight 3%" by 
3H" prints. 





Crash computer 

Slamming cars into concrete 
walls — on a cathode-ray tube 
— is saving money at British 
Leyland Motors. The com- 
pany programmed a comput- 
er to simulate crashes for 
safety research. Designers 
use an electronic "pencil" to 
reprogram the computer, giv- 
ing car parts different 
strengths. 

Motor bike 

Clamp the Zip Powerpack on 
your bike handlebars and you 
can pedal easily up the 
steepest hills, says the mak- 
er. An automatic transmis- 
sion adjusts transmission 
ratio for easiest effort. A one- 
qt. gas/alcohol tank pro- 
vides a 50-mile range. Ben- 
sen Aircraft, Box 2746, Ral- 
eigh, N. C. 27602. $198. 




For pilots: night-vision goggles 

Peering down on a darkened mountainside, this helicopter pilot 
can see objects clearly by starlight. His night-vision goggles 
intensify light up to 15,000 times. Developed for military use 
by International Telephone & Telegraph Corp., they're being 
tested by the Los Angeles fire department for search-and- 
rescue operations. When light strikes a thin microchannel 
plate between the objective lens and eyepiece, electrons are 
emitted. When the electron "avalanche" strikes a phosphor 
surface, it becomes an intensified light image. The goggles 
have no magnification, and a 40° field of vision. ITT is also 
developing versions to aid night-blindness victims. 





Continuous beam 

What's the best way to join 
lumber ends? Britain's Royal 
College of Science claims to 
have devised a technique 
that's superior to scarf and 
finger joints. Circular saws 
cut the ends with closely 
spaced shallow slots. The 
slots are then coated with 
adhesive and pressed 
together. 



Wide-angle flash 

You'll light up the area your 
wide-angle lenses cover with 
Braun's new 23BC automatic 
electronic flash. The flash 
tube, turned on its side, pro- 
vides a 60° angle of cov- 
erage. Four AA batteries give 
up to 260 flashes. Guide 
number is 38 (ASA 25). 
Price: $55. Nonautomatic 
model 23B is $32. 
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Traveling purifier 

If you suspect water quality 
when you travel, this com- 
pact purifier can help. The 
plastic housing contains a 
hand pump, filter, spout, and 
intake suction hose. The fil- 
ter needs no replacement. It's 
$25 in stores. Maker: Water 
Pollution Control Systems, 
6350 LBJ Freeway, Dallas, 
Tex. 75240. 




Bumpable barrier 

Smashing into this barricade 
at 55 mph won't seriously 
damage your car — or the 
barricade. It's made from 
low-density polyethlyene. 
Hollow plastic legs can be 
filled with sand to stabilize 
the units against wind. Light- 
mounting box is molded in. 
They're made by Best Barri- 
cade, Palatine, ill. 





Fold-down scale 

A flick of the finger readies 
this kitchen scale for use. 
When not in use, the weigh- 
ing pan folds up out of the 
way. The Gepo 5000 regis- 
ters one ounce to 10 lb. 
L.J. Hydleman & Co., Grove 
Park, London SE5. Price in 
London: £ 3. 



Bike camper 

Snap the Cycle Camper on 
your bike and you're ready 
for wilderness camping. The 
kit contains a tent, sleeping 
bag, cooking gear, stove, and 
fuel bottle. There's room for 
personal gear, too. A tent 
light works off your bike bat- 
tery. Yamaha Parts Distribu- 
tors, 6610 Orangethorpe 
Ave., Buena Park, Calif. 




Mini "dish-ovens" 
save on energy 

You might not want this new 
oven for your home, but you 
might find yourself eating 
from the "dish-ovens " 
(above) it uses. 3M's food- 
service system, called Inte- 
gral Heating, heats precooked 
meals for hospitals and oth- 
er institutions. The oven 
stays cool, with resistive ele- 
ments beneath each ceramic 
inner dish shell heating the 
food. Small electrodes under 
the outer shell make contact 
with metal rails in the 24- 
dish oven. A full load of re- 
frigerated meals is hot in 
about 14 minutes. An elec- 
tronic memory permits heat- 
ing some meals longer than 
others. 




Bolt-on wall 

Push 'em into place, bolt 'em 
down, and you've got a cur- 
tain wall complete with win- 
dows. PPG Industries makes 
these fiberglass-reinforced 
modules to simplify low-rise 
building construction. The 
250-lb. modules bolt to angle 
irons without additional sup- 
port. No heavy equipment 
is needed. 
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Shorty runabout 

A compact bowrider with 
walk-through windshield, 
Glastron's 14-ft. V-140 Skif- 
llte can handle up to a 70-hp 
outboard. Marine carpeting, 
bow rails, ski-tow eyes, me- 
chanical steering are stan- 
dard. A soft top with cur- 
tains, and tonneau cover, are 
optional. Glastron Boat Co., 
Austin, Tex. 78766. 






Portable head 

Two gallons of water inside 
the Sea Farer Porta Potti pro- 
vide up to 50 flushes into a 
self-contained 4%-gal. hold- 
ing tank. Plastic lid and seat 
snap off for cleaning. Sea 
Farer comes in five colors, 
costs $78.99. A kit converts 
it to a floor-mounted shore 
pump-out unit. Thetford 
Marine, Ann Arbor, Mich. 



Float bags 

Valuables stowed in a Float 
Bag stay dry, float, and are 
padded against bumps. Wide 
model— 6 Vi by five by SVi 
inches— holds camera gear 
and similar items. The flat 
model is 10'/4 by SVi inches 
—for wallets, watches, rings. 
$5.95 and $4.50. SeaQuest, 
1 1 525 Sorrento Valley Rd., 
San Diego, Calif. 92121. 




Hoble midget 

Hobie 10, new monohull from 
Coast Catamaran, weighs only 
115 lb. Easily car-topped, 
she's 10 ft. long, has a 44 in. 
beam, and carries 50 sq. ft. 
of sail. Features include a 
kick-up rudder, adjustable 
centerboard, self-bailer, and 
telescoping tiller extension. 



Two-fisted crank 

A crank handle on each side 
eases reeling in cable and 
weight on the King Auto Track 
II Down-Rigger. The trolling 
device has a built-in depth 
indicator and swing-away 
lock bar. A Short Arm model 
(250 ft. of 135-lb. test cable) 
is $52; Long Arm (swivel 
base) is $77. Luhr Jensen, 
Hood River, Ore. 97034. 




Bolt-on receiver 

With a drill and some 
wrenches you can bolt on a 
receiver for a hitch-ball in- 
sert yourself. Valley Tow- 
Rite of Lodi, Calif. 95240, 
offers two sizes: one for gross 
trailer weights to 5000 lb., 
tongue loads to 350 lb.; the 
other for gross wt. to 10,000 
lb., tongue loads to 1000. 
Prices: from $60 to S90. 



Stick-on letters 

Made of durable vinyl, in 
black or black-bordered 
white/gold, Stick-Tite letters 
and numbers come in five 
sizes from one-half to three 
inches high. Strip off the 
backing and press on to 
almost any smooth surface. 
They're said to be weather- 
resistant. Duro decals are 
sold by marine dealers. 

OCTOBER 1974 I 97 



IN TOOLS 





Power miter box 

If you've got a saber saw, 
you can have a power miter 
box, too. Miter Guide mounts 
your saber saw on parallel 
rails under its turntable. You 
set the turntable angle by 
matching degree markings 
and locking it in place. 
$39.50 from Marblithic Tool 
Div., 3 Main St., Spring 
Valley, Ohio 45370. 




Low-vibe saw 

Seven isolators that sepa- 
rate the engine from handle 
and tank make for very low 
vibes, says Poulan of its 
model 5500 chain saw. The 
reason; Less vibrating en- 
gine mass. A three-cham- 
bered reactive-type muffler 
makes the saw super quiet. 
Beaird-Poulan Div., Emerson 
Electric Co., Shreveport, La. 

Little table saw 

For the space-conscious 
home craftsman, Toolkraft's 
little 9" table saw may be 
the answer. It features a Ya- 
hp motor, double-locking rip 
fence, miter gauge, and blade 
guard. The saw has a 24" 
rip capacity. Model 91 Is 
$149.95. Model 91K, with 
stand and two extensions 
(shown), is $210.80. 

Shock tester 

Service technicians use 
RCA's new AC-leakage test- 
er to determine if appli- 
ances, power tools, or TV 
sets are potential shock haz- 
ards. Here, it's being used 
to check exposed metal sur- 
faces of a clothes washer. 
Leakage shown in milliamps. 
It's $29.50 at RCA test-in- 
strument distributors. 
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Chain-saw vise 

Sharpening the chain or ser- 
vicing the engine of a chain 
saw is a lot easier with 
Clamp-Tite. It screws into a 
tree stump, clamps the guide 
bar firmly between two jaws, 
so hands are free for work- 
ing. It also grips an axe se- 
curely for two-handed sharp- 
ening. $9.95 from Zip-Penn, 
Inc., Box 179, Erie, Pa. 




Two-speed saber 

Millers Falls' new SP5041 
saber saw has it all: two 
speeds for cutting wood or 
metal; reversing shoe to cut 
within of a wall; tilting 
base for bevel cuts; air blast 
to blow sawdust from the 
cutting line. The 5041 is 
$24.99; single-speed 5040 is 
$18.99. Both are double- 
insulated. 
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Do-all socket 

Who needs a whole set of 
sockets when one's enough? 
The Gripall Dial-A-Socket 
gives you any size from Vs" 
to IVs" — or metric equiva- 
lent. It fits any socket- or im- 
pact wrench. $19.95 from 
Schlesinger's for Tools, 
1020 E. 54th St., Brooklyn, 
N.Y. 11234. 



Wrench-all 

Two wrenches that do the 
work of 75 7 They fit 25 nut 
sizes, have the versatility of 
a crescent wrench, the sure 
grip of a box wrench, and 
built-in ratchet action. No. 1 
fits nuts from Ya" to Ya"; 
No. 2, from Ya" to 1". 
They're $14.90 (for both) 
from Thor Int'l., Box 91254, 
Los Angeles, Calif. 90009. 
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Stick-it-all 

Want to put up paneling 
over a concrete-block wall, 
install a thermometer in a 
freezer, or mount a reflec- 
tor on your car — all without 
nails or screws? FasMount 
2100 double-faced, pressure- 
sensitive foam tape is one 
way. Fasson, the maker, says 
it has high resistance to tem- 
perature extremes, moisture. 




Flapper 

Now there's an easier way to 
fix a leaking flush valve. 
Fluidmaster's Flusher Fixer 
mounts directly on the old 
flush-valve seat with a spe- 
cial sealant — no need to re- 
move the tank. The vinyl 
flapper is mounted in a rigid 
frame that hinges directly to 
the stainless-steel seat, en- 
suring proper alignment. 





Genuine plastic door 

It looks and feels like wood, 
but it's really steel-reinforced 
structural polyurethane foam. 
The golden-walnut-finished 
door comes in two styles: 
louvered (shown) and all- 
paneled. Grander Corp. (789 
Park Ave., Huntington, N.Y. 
1 1 743) says it can be var- 
nished or refinished. 



Spiral stair 

You can install an "Ameri- 
cana Spirals" staircase in 10 
minutes, says its maker. The 
welded-steel unit comes in 
one piece, including railing. 
Just stand it up, level, and 
fasten with five bolts. Price: 
$378. Manufactured by 
American Ornamental Metal 
Co., 5013 North Loop Free- 
way East, Houston 77026. 





"Ceramic" tile 

"The look of hand-set ceram- 
ic tile," boasts Armstrong 
about Montreal, the new- 
est pattern in its Place 'n 
Press Excelon tile series 
(that's a closeup of a 12"- 
by-12" tile at left). It comes 
in white, red, yellow, blue, 
and green. 



Shower massager 

If pulsating bursts of water 
are what you need to drive 
away your aches, the Shower 
Massager (by the Water Pik 
people) will do the job. It's 
adjustable for regular spray 
or combination massage and 
regular spray. Wall-mount: 
$24.95; hand-held: $39.95. 




Heat exchanger 

You'll get more heat from 
the fire in your fireplace with 
a Thermolux, says the maker. 
A fan draws in room air 
(right), circulates it through 
a heat exchanger (beneath 
fire), and back into the room 
(louvers at left). Fan speed 
is infinitely variable. It's 
$89.50 from Metal Concepts, 
Box 25596, Seattle 98125. 

Solar controller 

Two temperature sensors 
(one in the collector, one in 
the storage tank) enable the 
TC controller to manage the 
circulating pump in a solar 
water-heating system. Water 
in the storage tank colder 
than that in the collector? 
The pump is on. Warmer? 
It's off. Maker: Deko-Labs, 
Box 12841, Gainesville, Fla. 
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Memory finder 

Remember that tune? This 
new Channel Master cassette 
recorder does. A memory re- 
wind returns automatically to 
any selected point on the tape 
for instant replay. The deck, 
with Dolby noise-reduction 
system, headphone monitor 
jack, and chromium-dioxide 
switch, sells for $219.95. 





Phone amp 

Hands occupied while you're 
phoning? This phone amplifi- 
er solves the problem. A pres- 
sure switch automatically 
turns it on when the phone 
is in place. It's $17.45 from 
Saxton Products, 215 No. 
Rte. 303, Congers, N.Y. 
10920. 



In-and-outers 

Will a clean speaker give you 
clean sound? These Extra- 
speakers, designed for both 
indoor and outdoor use, have 
lift-out foam grilles for clean- 
ing. They come in three 
shapes and six colors for 
$15.95 each. Maker: Sound 
West, 13052 Raymer St., No. 
Hollywood, Calif. 91605. 




Pressure PC 

You really print (or scribe, or 
draw) this printed circuit to 
get an instant circuit. Inde- 
pendent nonconducting pat- 
terns form the circuit after 
pressure is applied. It can be 
erased, too. Metal Circuit 
Systems Corp., Drawer 2226 
Houston, Tex. 77001. 




Quartz clock 

Behind the hour, minute, and 
second numerals — all me- 
chanically operated in this 
new Seth Thomas clock — 
beats a heart of quartz for ac- 
curate timekeeping. The 
"Speed Read " will run for 
one year on two D cells. It's 
mounted in a black case on 
a silver pedestal. $40. 



Semi-quad 

Are you ready for four-chan- 
nel, but your wallet isn't? 
With this Admiral stereo 
system (FM/AM tuner, turn- 
table, and eight-track player), 
you can convert to quad when 
you're ready by just adding 
speakers and flipping a 
switch. The "2 Plus 2" sys- 
tem is $239.95. 
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Pipe bender 

Service centers equipped 
with the Masterbend system 
don't have to keep huge 
inventories of exhaust pipes 
— this machine bends 'em to 
order. Five diameters of 10- 
ft. pipe cover all needs. 
Mufflers? An attachment 
makes them. Hamilton & Co., 
655 Highland Ave., N.E., 
Atlanta, Ga. 30312. 





Hot sparker 



Multi-firing capability is 
claimed for the MSD-2 elec- 
tronic ignition system: It 
provides a "very hot spark 
on a continuous basis for the 
complete duration of 20° 
engine rotation." It's $69.33 
from Autotronic Controls, 
6908 Commerce, El Paso, 
Tex. 79915. 




Pro apron 

Patterned after crew aprons 
used at Indy 500, this one 
is made of heavy-duty 
Naugahyde. Grease, oil, and 
dirt wipe off; and you can 
even use it as a fender cover. 
It's $8.95 from Imperial Mar- 
keting, 6139 El Cajon Blvd. 
#203, San Diego. Calif. 



Sun roof 

Let the sun shine in, says 
Taylor Enterprises (7642 
Clairemont Mesa Blvd., San 
Diego, Calif. 92111). Their 
sun roof, available for all 
vans and some pickups, has 
one-way glass: you can see 
out but outsiders can't see 
in. It's 18" by 30", installs, 
says the maker, with hand 
tools and saber saw. 




120-volt Start 

Forget about jumper cables 
and battery chargers, say the 
makers of the Quick Start. 
It plugs into a 120-volt out- 
let, will start your engine in 
a claimed 15 seconds. The 
unit sells for $59.95 from 
Quick Start. 5201 S. West- 
ern. Suite 127. Oklahoma 
City, Okla. 73109. 




Oil cooler 

The oil in your power-steer- 
ing system gets hot when 
your car is heavily loaded or 
hauling a trailer — and here's 
Hayden to the rescue with a 
Swirl-Cool system to remove 
the heat. With parts and 
mounting hardware, it's 
$19.95. Hayden Trans- 
Cooler. Inc.. 1533 Pomona 
Rd., Corona, Calif. 91720. 

Big pan 

A bigger pan means better 
cooling and lubrication of 
your transmission, says 
Chrysler, and thus better 
shift performance and longer 
component life. That's why 
the company offers this Deep 
Pan for A727 Torqueflites. 
Chrysler Performance Parts, 
Box 1919, CIMS-41 6-1 5-07, 
Detroit, Mich. 48231 . 
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Home 
heating: 

again this winter, 
efficiency 
is essentia i 




Tune up your thermostat for maximum 
fuel savings. Front cover snaps off most 
models. Use soft brush to clean dust 
and lint from bimetal sensing spring. 



New studies plus improved 
accessory equipment will 
help you get top performance 
from your heating plant 



By EVAN POWELL 

If you're like most of us, you're 
facing this winter season with the 
same heating system you had last 
year. And, unless it's operating at 
peak performance, the heat it gives 
will be nothing compared to the 
burning you'll get from fuel bills. 

A year ago [PS, Oct. '73], we 
discussed a number of simple steps 
you could take to economize on fuel 
(the highlights are listed in the 
accompanying box). If you fol- 
lowed this advice, you should have 
noticed a reduction in fuel con- 
sumption—possibly even a reduc- 
tion in cost, though soaring fuel 
prices may have evened that out. 

So, what more can be done? Plen- 
ty. If you have your heating plant 




Automatic damper for rectangular ducts 
opens or closes on thermostat demand. 
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in top condition, there are new 
developments in the control indus- 
try you can use to reduce fuel con- 
sumption even further— and in some 
cases you'll enjoy greater comfort in 
the bargain. New studies have set- 
tled some old arguments, and you 
can use these findings to good ad- 
vantage. 

To set back or not to set back 

A three-year analog computer 
study conducted by Honejwell, 
Inc., a major manufacturer of con- 
trols, directly concerns residential 
heating. For many years it had 
been argued that night setback— the 
practice of turning the thermostat 
back 10° or so at night during heat- 
ing season— was not a very satisfac- 
tory means of conserving energy. 
Many heating experts felt that the 
fuel required to reestablish normal 
temperatures in the morning sur- 
passed the savings made during the 
setback period. 

Honeywell's study was conducted 
using a model of an actual two-bed- 



room stucco home and the living 
habits of a family of four, plus use 
of best-year data out of 10 years of 
weather tapes from eight different 
American cities. The results show 
that in milder portions of the United 
States (in cities like Los Angeles, 
Atlanta, and Dallas) , as much as 16- 
percent fuel savings could be real- 
ized when home temperatures were 
lowered 10° at night— during this 
study the settings went from the 
daily high of 75° to a nightly 65°. 

In northern-tier cities like Buf- 
falo, Chicago, and Seattle, there 
was a smaller percentage of savings 
in fuel but greater dollar savings 
because the amoimt of fuel used 
(and saved) was greater. For the 
major part of the study, the set- 
back period was for eight hours, 
from 10 p.m. to 6 a.m. The con- 
clusion: Automatic night setback 
is an easy once-a-winter chore that 
makes a big difference in your 
home's fuel consvimption. 

This means that turning your 
thermostat back 10° every night. 





Temperature and thermostat setting 
correlation can be adjusted by altering 
position of bimetal spring with special 
wrench available from parts distributors. 



and perhaps compensating by us- 
ing more blankets, can make quite 
a difference in your heating bill at 
the end of the season. 

But the word "automatic" is not 
to be overlooked. When setback is 
done manually, it's often forgotten. 
Then too, an hour or so is required 
to bring temperatures back to nor- 
mal, and by that time you're ready 
to leave the house for work. The 
best means of accomplishing night 
setback is to use a day-night clock 
thermostat. Honeywell has even in- 
troduced a new do-it-yourself "Fuel 
Saver" clock-thermostat kit that 
many homeowners can install them- 
selves (see box at end of article). 
It doesn't take much work with a 
pencil and paper to figure out that 
the installation of a clock thermo- 
stat will soon pay for itself in fuel 
savings. (For a tip on how to clock 
fuel consumption, see "Oil-Burner 
Clock," this issue.) 

Zoning your home's heating sys- 
tem is another area that adds both 
comfort and a savings. The way in 



Re-cap of sure-fire 
fuel savers 

• Be sure air flow is unrestricted. 
Check to see that all registers and grilles 
are clear and not covered by draperies, 
rugs, furnishings, etc. 

• Add a humidifier. This keeps skin 
moisture from evaporating quickly, so 
makes you feel warmer. (Be sure your 
home has a vapor barrier before instal- 
ling, however.) 

• Reduce temperature. This can be as 
low as 65° to 68° and still remain com- 
fortable. 

• Consider insulating the supply 
ducts. Check to be sure that adequate in- 




Anticipator adjustment adds additional 
heat to thermostat, allowing for running 
fan after burner cuts off. Adjust to rating 
on oil primary control gas valve. 



which you accomplish zoning will 
depend largely UF>on the type of 
heating plant in your home and the 
way it's arranged. If you have elec- 
tric heat with thermostats in each 
room, it's simply a matter of set- 
ting them to the lowest comfortable 
position: 65° to 68° or so. The heat 
can be turned off in unused rooms. 

Zoning a warm-air system 

For homes with warm-air heating 
systems, however, it's a different 
matter. Ideally, the duct system 
should be designed for zoning, with 
large trunk lines feeding each ma- 
jor area of the house. This way, 
closing and opening a damper in 
these individual trunk lines can 
control large parts of the house. 

Until the energy crisis, home 
builders and designers just didn't 
see the advantage of spending the 
extra money for an elaborate duct 
system— after all, fuel was cheap. 
Within the past year, however, 
planning of residential duct sys- 
tems has become a very important 



sulation exists in wall and ceilings. You 
may want to increase this amount over 
previous levels. 

• Consider use of storm windows. Re- 
pair or add weather stripping around 
doors and windows. Close fireplace 
dampers when not in use and seal all 
points where air enters the home. 

• Make full use of heat-producing 
activities in the home such as cooking, 
washing. 

• Be sure that the heating plant is 
clean. This includes the heat exchanger, 
flue passageways, and sometimes the 
chimney for combustion-type equipment. 
The burner should be set and adjusted. 
Oil-line filter and element should be 
changed. Adjust controls for maximum 




Base must be level on mercury-bulb- 
type thermostats. Working portion of 
most thermostats can be removed easily 
by loosening rear retaining screws. 



segment of the heating-installation 
business. 

Again, you'll have to work with 
what you have for the most part. 
Begin by making a survey of the 
ducts in your house to see where 
they run, and be sure that dampers 
are installed on the individual 
nms. By spending one evening at 
the beginning of the heating sea- 
son throttling the dampers down in 
areas where little heat is needed or 
where short nms exist, you will 
help to push the warmer air to oth- 
er areas of the house. This bal- 
ances the heat supply. Also, you 
can reduce the temperature in 
areas such as bedrooms below the 
level maintained in areas like the 
living room and realize further sav- 
ings. 

Zoning is simply adjusting vari- 
ous areas to maintain certain tem- 
perature differentials. This can 
mean extensive ductwork modifica- 
tion if your house isn't already de- 
signed for it. Also, it works best 

Continued 



efficiency and have combustion test 
made on gas and oil equipment by a 
competent technician. 

• Seal all passageways where air can 
leave the home, including space around 
light fixtures and attic access doors. 
This reduces heat loss from the living 
area and also reduces condensation that 
can occur in the attic. (Even so, attic 
should be well ventilated.) 

• Change or clean air filters at least 
once a month. Adjust the blower belt 
(if so equipped) at the beginning and 
middle of the season. 

• Be sure that sufficient outside com- 
bustion air (about one square inch per 
1000 Btu) is provided whenever the 
burner is in operation. 
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if it's done automatically, and this 
requires the use of special dampers 
that are actuated by thermostats lo- 
cated in several areas of the house. 
In this case, the thermostat opens 
or closes a damper, rather than (or 
in addition to) turning the heating 
plant on and off. 

If automatic dampers are used on 
the main supply trunk lines, a con- 
trol should be located on the fvu*- 
nace to sense the volume of air that 
is moving across the heat exchang- 
er; this will shut off the furnace if 
the system drops below the level at 
which it should operate. Also, the 
dampers should open after the 
thermostats are satisfied, to use the 
warm air that still flows across the 
heat exchanger. 

Zoning a hot-water system 

Zoning is practical for hot-water 
heating systems also. Valves, each 
operated by a thermostat, can be 
installed on main lines, controlling 
specific areas of the house. Here 
again, it works best if the system 
is designed for zoning since an en- 
tire area can be controlled with one 
valve rather than with individual 
valves. 

The architecture of your home 
also influences zoning or balancing. 
Remember that hot air rises and 
cold air tends to fall to lower levels. 
Arrange the zoning to take advan- 
tage of obtaining the maximum use 
from the heat that you put into 
your house. If you have a two-level 
house, for instance, put most of the 



heat into the lower levels. When it 
rises, it can take care of a large part 
of the heating requirements of the 
upper level— sometimes all of it if 
only bedrooms are located there. In 
effect, you use the heat twice and 
economize. 

A long and rambling ranch house 
has different heating needs. In this 
case, zoning will usually pump the 
most heat into the areas most dis- 
tant from the furnace— predomi- 
nantly those on the north side of 
the house. This type of floor plan 
can be hard to heat, so give particu- 
lar consideration to adding storm 
windows and insulation to obtain 
the maximum benefit from each Btu 
of heat. 

Zoning can be expensive if you 
install a damper system on the sup- 
ply duct to every room in your 
home. But you can apply the prin- 
ciple to accomplish almost miracu- 
lous results if you have a particular 
type of problem area, such as a 
room that is often overheated yet 
hard to balance since its needs vary 
with outdoor conditions. This is 
often the case with an area contain- 
ing a lot of glass, or one that has 
much outer wall surface exposed to 
the wind. 

To remedy this condition, install 
a thermostatically controlled damp- 
er in the supply to that one area. 
When it is heated to the proper 
temperature, the damper closes; the 
room stays at a constant comfort- 
able temperature level, and the pre- 
viously wasted warm air is used in 



other areas of the home where it is 
needed. 

Use your existing heat sources 

Make good use of heat that's put 
into the house from other sources. 
When you're baking this winter, 
leave the vent fan off. Heat from 
refrigerator condensers, dishwash- 
ers, and ranges often allows you to 
turn off the entire heat input to the 
kitchen and have it remain com- 
fortably warm, especially during 
times of high activity. If your bath- 
room is ventilated, consider leav- 
ing the fan off when taking a bath 
or shower in winter months. This 
adds some humidity and heat to 
the area. A heat-pipe attachment to 
the furnace flue can be used to heat 
downstairs areas— but check the 
furnace draft after it's installed to 
be sure it's within factory specs. 

Several readers have told us of 
"filter boxes" they've devised to 
"recycle" the heat from an electric 
clothes dryer, instead of venting it 
outdoors. The box should be fabri- 
cated of (or lined with) metal, and 
material such as a furnace filter 
used on the open end to screen out 
lint. (Dryer manufacturers don't 
recommend the practice, however, 
since the air taken back into the 
dryer tends to have a higher-than- 
normal moistiu-e content.) Never 
try it on gas dryers because the 
fumes may be toxic. 

Finally, check over your control 
system and tune it up as shown 
in our photos. HH 





New automated thermostat 

The Fuel Saver, Honeywell's new 
Chronotherm clock thernnostat, is en- 
gineered (and marketed) for the do-it- 
yourselfer. Day-night timer setting with 
corresponding temperature setting auto- 
matically lowers heat at night, raises it 
before you get up. 

There's no need to fish new wires 
through the wall to power the clock 



either; the same two wires that operate 
your old thermostat will also power the 
new Fuel Saver. The secret is in the 
special solid-state circuitry. 

A transformer in the power supply 
feeds the clock motor at all times. When 
the thermostat contacts close, however, 
a capacitor is switched into the circuit, 
causing a phase shift in the current. 
Solid-state components in the power 
supply notice this change, signaling them 



to energize a relay that turns the burner 
on. 

The cost of the do-it-yourself kit from 
Honeywell (Model T882A1120) is ap- 
proximately $78 for the heating-only 
model. 

A heat-cool model is also available for 
about $8 more. A plug-in transformer 
comes with the heat-cool model since 
it's required for powering the thermo- 
stat clock. 
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U-F 

foam 

the answer 
for uninsulated 
homes 



It's not a do-it-yourself job, 
but you can cut costs by 
preparing and cleaning up 



By ARTHUR M. WATKINS 

It's a urea-formaldehyde derivative 
that gives a solid one-third greater 
insulating protection per inch than 
the widely-used mineral wools and 
glass fiber insulations. It comes 
foaming out of a pressured nozzle, 
like shaving cream, and is particu- 
larly suitable for cutting the big 
heat loss (and energy costs) 
through the leaky walls of existing 
houses. Foamed into the typical 
3V2" stud space of a house, it will 
give you the equivalent of more 
than five inches of mineral or glass 
wool. 

This new U-F foam— made and 
sold in the U.S. under the name of 
Rapco-Foam— is easily gunned into 
the cavity walls of most existing 
houses, and it could save you 400 
to 500 gallons of oil a winter, or 
the equivalent in gas or electric en- 
ergy. For the average six- or seven- 
room house in a typical northern 
climate, that should mean poten- 
tial savings of $120 to $150 a win- 
ter, based on 300-a-gallon fuel oil. 
Your annual savings will be even 
greater, naturally, with summer air 
conditioning, plus increasingly big- 
ger savings each year in the future, 
should energy costs continue their 
predicted upward climb. 

I've checked out the new U-F 
foam in my own house. As a for- 
mer heating and air-conditioning 
engineer, I think it's one of the best 
things to come down the pike (or 

Continued 
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out of a nozzle) since thermal in- 
sulation was first introduced in 
American houses in the 1930's. 

Unlike other foam insulations, 
such as the polystyrenes and ure- 
thanes, the new U-F foam is non- 
toxic and fire resistant. As a mat- 
ter of fact, its fire rating is high 
enough to have passed the stiff 
noncombustible requirements of 
such tough city building codes as 
those of New York City, where it's 
already being used widely in com- 
mercial and industrial construction. 

U-F foam is easy to gim into the 
hollow walls of an existing house 
because it flows up or down, around 
obstacles, and fills up each stud 
space under pressure. At the gun, 
just before release, the basic resin 
ingredient is mixed with its hard- 
ener, plus air. After release and in- 
side the wall it sets in 30 to 45 
seconds and cures within a month. 
Though nontoxic for humans, it's 
death on bugs and rodents because 
of its de-oiling action, and it also 
serves as an excellent vapor barrier, 
and exactly where you want this 
shield. 

One slight hitch 

About the only rap against U-F 
foam from its competitors is that it 
leaves an unwelcome formaldehyde 



How to cut costs 

. . . on a brick veneer home 

Prepare for the foamer by chiseling out 
bricks and drilling holes through sheath- 
ing into stud spaces. The trick is to re- 
move a brick directly over every other 
stud, about halfway from floor to ceiling. 
This lets you drill just to the left and right 
of the stud, giving the gunner access to 
two stud spaces for each brick removed. 
Check with contractor for proper hole 
diameter. If your home has firestops 
(probe with a wire snake) you'll have to 
provide access holes for the foam gun 
above and below them. 



... on a clapboard home 

Remove a strip of clapboard all around 
the house, halfway between floor and 
ceiling. Work carefully with a thin pinch 
bar, saving the clapboard for replace- 
ment. Then cut through felt with a knife 
and fold up out of the way. Drill a hole 
(usually 1" or 114") into each stud 
space. Check for firestops as above. If 
you find them you'll have to provide more 
access holes. No matter what your wall 
type, check with the contractor before 
you start work. He can give you his exact 
requirements, and possibly some work- 
saving advice. 



odor in your house. That's true, 
but hardly a bother, I foimd. I 
sniffed a faint aroma of the stuff- 
remembered from high-school bio- 
logy class— but it left after a couple 
of weeks. 

The cost to gun U-F foam into 
the 1400 square feet of outside wall 
for the average frame house ranges 
from about $600 to $900, according 
to the manufacturer. That's rough- 
ly 420 to 630 per square foot of 
frame wall. 

Wherever you live, you general- 
ly can shave your cost by about 
25 to 35 percent, and possibly up 
to 50 percent, by doing some of the 
work yourself. The labor savings 
tend to be greatest for a two-story 
house with masonry walls; least 
for a one-story and simple wood 
frame construction. You save by 
doing the nonfoaming labor, pre- 
paring the walls in advance for 
the foam injection, then closing up, 
later. 

Take my house, for example- 
eight rooms on two floors and a 
fairly large 2200 square feet un- 
insulated brick and clapboard walls. 
Initial bid for U-F foam job: $1200 
(550 a square foot), from engineer 
Bob Hasselman of General Insula- 
tion, Inc., Hoboken, N. J. 

If, however. Bob could be re- 




lieved of the nonfoaming labor, he 
could reduce his price to $750, the 
cost for the U-F foam job alone. 

Even greater savings will result 
if and when a proposed new feder- 
al income tax law goes into effect. 
The law, now pending in Congress, 
will make deductible up to $1(X)0 a 
year spent on home insulation 
( plus other energy -saving measures 
for your house). That can mean 
an additional discount of about 
$200, more or less, for the average 
home-owner taxpayer — more if 
you're in a higher tax bracket. 

Problems upstairs 

New U-F foam can also do an 
excellent job at your attic floor but 
—for economic reasons— this isn't 
recommended. You generally can 
buy extra-thick layers of mineral 
wool and stack it in the attic, eight 
to 10 inches thick, at less cost than 
U-F foam. (See photo at right for 
beefing up attic insulation) . 

Exceptions would be houses with 
restricted or hard-to-reach space 
to be insulated under the roof; 
those with a flat roof, or with two- 
by-six rafters where the maximum 
available depth is 5-V2 inches. U-F 
foam could be your answer in a 
limited space like that because it 
will give you the desirable super 
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protection now recommended im- 
der a roof (equivalent to eight or 
more inches of mineral wool). 

The cost of insulating my house 
should come back to me in operat- 
ing savings on my heating and 
cooling bills in less than four 
years, not cotmting that sizable pos- 
sible income-tax break that's pend- 
ing. After that, of course, future 
savings will be all gravy. They'll 
add up to an estimated $175 a 
year on heating and cooling (more 
if local electric rates for cooling 
continue to rise. 

There are other benefits, too. A 
surprising one is that my house is 
a lot quieter than it used to be. 
Street noises are muffled because 
,U-F foam is a good acoustical in- 
sulator. Also, any winter blackouts 
and power failures will be less of 
a problem : My house will stay con- 
siderably warmer for a longer time 
without the heating system operat- 
ing, compared with its previous 
"quick cooling" upon failure. 

Names of Rapco-Foam contrac- 
tors nearest you are available from 
Rapp>erswiII Corporation, 305 E. 
40th Street, N.Y., N.Y. 10016- 
exclusive U.S. distributor. In Can- 
ada: Rapco-Foam, Inc., 597 Speers 
Road, Box 921, Oakville, Ontario, 
L6J 5E8. Di] 



The insulation in your attic is the most 
important in your home. If it's inade- 
quate, you're just throwing money (in 
the form of Btu) out through your roof. 
Johns-Manvllle has a new way to bring 
attic insulation up to specs. It's Reinsul. 
a five-inch glass fiber batt with an "R" 
value of 14. Since it's designed to go 



down over existing insulation, no vapor 
barrier is attached. Reinsul comes in 32- 
foot rolls, and in 15- and 23-inch widths 
to fit 16- and 24-inch joist spacings. To 
install it you simply unroll it out over 
your present skimpy insulation, and tamp 
it lightly into place. U-F foam could be 
used in hard-to-reach spaces. 




Foam contractor fills all stud spaces 
through the access holes you provide. 
He first fills the space below the hole, 
then guns upward to fill the rest of the 
cavity. When he's through, your job is 
to brush away excess foam (oozing out of 
the hole at extreme right of photo, left). 
On clapboard home, replace the felt and 
nail the siding back in place, using nails 
slightly larger than originals. Putty nail 
holes and touch up the paint. On brick 
home, mortar new bricks into place. 
Note: It's also possible to cut access 
holes from inside the house. These can 
then be easily plastered over or covered 
with a chair rail, or new paneling. 
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Two ways 
you can 

tile by the 

sheet 



Preassembled bath tiles 
speed do-it-yourself 
ceramic tiling 



By W.J. HAWKINS 

Ceramic tiling is a job that can 
have you headed for the showers 
—in more ways than one. Playing 
"paste the squares" is slow, mo- 
notonous, messy, and not a skill 
worth acquiring for the one-time- 
only do-it-yourselfer. But now 
there's a new way. American Glean 
has taken familiar four-inch square 
tiles and preassembled them into 
flexible sheets you can work with 
as easily as paneling. 

These assemblies— called Easy- 




1 Large-sheet tiling for tub-surround 
begins by marking vertical center line 
and level horizontal guide lines. Spread 
adhesive only SB'/i in. up from tub. 



Set— come in two sizes. Small one- 
foot-by-one-foot sheets are intended 
for vanities, walls, and backsplash- 
es; larger 28-inch-by-28-inch sheets 
nicely cover the standard 56- or 60- 
inch tub fixture. Two supplied over- 
lapping corner strips cover up vari- 
ations in size and squareness of the 
two alcove walls; the only cutting 
required is around fixtures. 

Covering drywall, pljwood, or 
even old tile, Easy-Set sheets come 
in gardenia, avocado, buckwheat, 
pastel blue, two golds. 

You buy them from any local 
Sears store at $100 for the pack- 
aged tub-surround kit (eight sheets) 
or at $9.50 per box of five one-foot- 
square sheets. Tile-cutting kit, adhe- 
sive, and the grouting materials are 
extra. HII 




2 Start first sheet Vs in. above tub 
top, within drawn guidelines. Install 
remaining sheets matching space be- 
tween sheets with space between tiles. 




1 Small-sheet tiling is started at inter- 
section of 12-inch-high horizontal line 
and center line of wall. Tile adhesive is 
applied to wall with notched trowel. 




3 At corners, allow one edge to pro- 
trude H in. for overlap with inter- 
secting sheet. Allow space between 
sheets to match space between tiles. 




3 Use nippers to cut tile for pipe 
holes. Clean grout from edge of tiles 
and replace in sheet. Make straight trim 
cuts by scoring and breaking. 



108 POPULAR SCIENCE 






_ i. 



How to choose and use 
all those 

adhesives 



A widening range of new 
and improved adhesives lets 
you choose exactly the one 
you need for each job 

By RICHARD SICKLER 



The world of adhesives is on a con- 
stant state of flux. A few months ago 
the Consumer Product Safety Com- 
mission recalled cyanoacrylate ad- 
hesive off the market, claiming it 
was so sticky it presented a danger. 
Now cyanoacrylates are back— with 
revised labeling warning of their po- 
tential for glueing eyes shut, or 
bonding skin instantly. In a similar 



case, spray contact cements were 
pulled off the market for allegedly 
causing birth defects. False alarm: 
The sprays are back too. 

Changes come so fast that there 
are glues on the market you prob- 
ably don't know about— glues that 
will do jobs you wouldn't think glues 
could handle. The next four pages 
will show you just what they can do. 




Rosco "Reli-O-Bond" is a thermoplastic nitrile rubber cement 
with fast tacl< and a strong bond. Use it to install decorative 
brick on smooth, flat walls. Brush on a liberal coat, let set a 
few minutes, and press brick into place. 



Franklin Panel and Foam Adhesive Is the stuff to mount 
foam insulation directly to plywood, cement, plaster, or brick 
walls. Many other glues will melt the foam. Another good glue 
for the job is Weldwood's Big Stick. 




Fuller Decorative Brick Adhesive and 
Grout not only sticks individual veneer 
bricks in place, it gives the appearance 
of mortar to spaces between bricks. 
Trowel on a liberal coat, press bricks 
into place, tap with mallet. 
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Fuller Tan Mastic will mount outlet 
boxes to concrete without need for drill- 
ing holes and setting anchors. Apply to 
both surfaces, press, pull apart. Let set 
for 10 minutes, then press together and 
hold for one minute. 



Atlas Hand-Moldable Epoxy is a good 
choice where you need to glue and fill 
gaps at the same time. Work blobs of 
the two-part mix in your hands, apply 
to parts being joined, then clamp. Full 
cure takes about 24 hours. 





The assortment of adhesives available today is staggering. Read the labels to be sure you get the right glue for the job. 




Franklin Panel Adhesive is the easy 
way to fasten paneling to studs or fur- 
ring. Masonite's Panel Adhesive does 
the job, too. Both let you handle the job 
without help, in most cases eliminate 
the panel-denting risks of nailing. 



Hot-melt glues are the way to go when 
you're after a fast bond. Though not as 
strong as some other glues, hot-melts 
even work on large areas if you work 
fast enough to get parts joined before 
the glue cools off. 



Franklin Titebond is an example of the 
improved white glues — great for wood- 
to-wood joints. Handy squeeze bottles 
let you control amount and placement of 
the glue. Beware of watery, low-priced 
white glues; they're not as good. 
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Macco RC-711 is a releasable carpet 
adhesive for laying rubber-backed roll 
or tile carpet. It holds firmly, but you 
can remove carpet later by soaking 
thoroughly with warm water, peeling it 
off. A quart Is about $2. 



Macco PV-20 is a floor adhesive that 
will fasten vinyl tile to a concrete floor, 
even over paint. Scrub the floor, allow 
to dry. Apply adhesive with a notched 
trowel, let set 10 minutes. Carefully 
press tile Into place. 




Brite Magic is a water-based glue that's 
nonflammable and "sniff-proof." Set- 
ting's slower than with solvent types. 



but bonds are water resistant (you can 
use it to reset floor tiles). Similar brands: 
Safe N Sound, Home Safe. 




Fuller TEC-100 Is one of the ceramic 
tile adheslves that has just about re- 
placed the old way of applying tiles (in 



a bed of grout). You cement the tile in 
place one day, go back and grout It the 
next day. 




Weldwood Big Stick or another rubber- 
based construction glue Is the way to 
mount floor rails or furring strips on con- 
crete. Large glue area gives strongest 
bond, so pound strips Into place to 
spread adhesive and assure contact. 




Duro Formuia-V Clear Vinyl Adhesive 
is one of a generation of new vinyl glues 
designed to repair leather, vinyl, other 
fabrics. Apply to both surfaces, let dry 
a few minutes, then press together. Bond 
Is strong and flexible. 




Cyanoacrylate adhesives glue most 
nonporous materials In seconds. Bonds 
are extremely strong. It's sold under 
many labels Including Eastman 910, Per- 
mabond 102, Devcon Zip Grip 10. Use 
with care: It can bond skin. 




Devcon's 5 Minute Epoxy now comes 
In a twin-tube dispenser equipped with a 
plunger that squeezes out just the right 
amounts of resin and catalyst. The Dev- 
Tube dispenser saves time and assures 
the correct mix proportions. 
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GE Metallic Silicone Glue and Seal 

forms a flexible seal that can take tem- 
peratures up to 500°. Here, it seals a 
joint in a flexible exhaust system on a 
generator. Dow also makes a similar 
metallic silicone sealer. 




Weldwood Touch 'n' Glue— and Scotch 
Super strength Adhesive — are new super 
glues that stick to almost anything. They 
make short work of furniture repairs. 
Complete cure takes from 12 to 24 
hours. Use clamps for best bond. 




DAP Panel and Drywall Adhesive- 
like other cartridge-gun adhesives for 
paneling — can be used to glue paneling 
to plywood as a "veneer." A bead along 
the edges, intermittent beads over rest 
of the glue area does the trick. 




And here's a 
glue for building 
concrete walls 

Build concrete walls without any 
mortar? I did it— with a new block 
adhesive called Beadline. Advan- 
tages? No mixing. The glue is ready 
to use. You apply it directly to the 
blocks with a gun so the job goes 
fast. The maker declares it's up to 
400 percent stronger than ordinary 
sand /cement mortars. And it takes 
a lot less skill to use. 

Disadvantages? It's expensive: 



about $75 for a five-gallon pail. 
When I used it to build a garage I 
found I could bond about 50 blocks 
per gallon. That works out to 30 
cents a block— almost as much as 
the block costs. Usually, Beadline 
doesn't give you a finished wall. Un- 
less you like the somewhat unfin- 
ished look the glue gives, you'll have 
to stucco the exterior face, and cover 
the interior face with paneling, dry- 
wall, or plaster. 

How to use Beadline 

You can lay the blocks in the 
conventional horizontal method, or 
stack them as I did. The adhesive 
goes further if you lay the blocks 
vertically. The knack of laying a 
uniform bead of adhesive comes eas- 




Beadline goes in twin beads on top of 

the blocks already in place (left) and on 
the ends of the blocks for the next 
course. Author — helped by mason Zack 
Collins, at left — used stack bond instead 
of conventional block lay-up. 

ily. We ran the beads on the tops of 
the blocks already laid, and on the 
vertical edges for the next course. 

Too much bead wastes Beadline 
so work to get a slight protrusion of 
glue along the joint when the blocks 
are laid. After an hour you can go 
back with a putty knife and slice 
off the excess. 

Beadline is made by Coatings and 
Adhesives Corporation, 1912 Le- 
high Ave., Glenview, 111. 60025. 
When I did my garage, only five- 
gallon pails were available. But the 
maker said we could expect gallon 
cans and disposable caulking-gun 
cartridges in the future. These 
would be just the ticket for quick 
and tidy small jobs in the home or 
yard.— James M. Petro 
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Do-it-yourself Hydraposit 
rents by the day 

Sapolin distributors, like Long Island 
Aboff's store visited by author, give 
you crash course in Hydraposit painting 
before you leave. Course Includes verbal 
instructions, film, and tryout on test 
wall. Basic equipment includes gun, 
fifty-foot extension cord, and back rack. 
Cost for three days' rental is $19.95; 
extra days are prorated. For doing 
windows, add an extra $26.95. For 
this, you get 1 5 self -adhering cardboard 
cutouts to fit your windows, and two 
spring-loaded shields. 




The right spray pattern is important for 
good results. Adjust spray for a six- to 
eight-inch cone 10 to 12 inches away. 




Storm-window shields protect alumi- 
num frame from paint. As you spray, the 
shields are moved around window edge. 
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Plastic paint cup holds up to 1 1,2 quarts 
of paint and screws to bottom of sprayer. 
Check it periodically for loosening. 




Cardboard window masks protect win- 
dows during spraying. Masks are precut 
to your window size. Tape holds them on. 




Back rack can be cumbersome, but off- 
sets weight of filled spray-paint contain- 
er — helpful for high reaches. 
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Hydraposit 

house 
painting : 

color it fast 



What's been a franchisee! 
system for the pro painters 
is now available 
for do-it-yourselfers 



By TOM PHILBIN 

For several years, professional 
house painters have taken advan- 
tage of the Hydraposit airless 
spray system developed by Sapolin 
Paints [PS, July '69 J. Now the 
company is offering a modified, 
rental version of this system for 
us non-pros, called "Do-It- Your- 
self Speed Hydraposit." It lets you 
paint the whole house, trim and 
windows included, with the same 
dual advantage of the professional 
system: An extra thick coat of 
paint (two mils as opposed to one 
mil via brush) that often lets you 
get by with a single-coat job; and, 
even more important, speed of ap- 
plication. The average three-bed- 
room house C£in be painted in three 
days, says Sapolin. I agree. 

I tested the new system on my 
own home and, while I have res- 
ervations about some aspects of it, 
the airless spray gun, which is the 
heart of it, is a genuine break- 
through for painting siding and 
large trim areas. 

Before starting the job, you get 
an orientation on how to use the 
system at the dealer's. This in- 
cludes a 13-minute color film and a 
stint in a spray booth where you 
are shown how to operate the gun 
and adjust it to the correct spray 
pattern. It's simple. A 1^/2 -quart 
cup is filled with paint and then 
screwed onto the bottom of the 
gim. Squeezing the trigger fires the 



spray, and a knurled knob on the 
back adjusts the pattern. With the 
gun held 10 to 12 inches from the 
surface, the pattern should be cone- 
shaped, from six to eight inches 
wide. 

Window frames are painted first, 
slightly overspraying onto the sid- 
ing. Cardboard cutouts are supplied 
to protect the glass, and spring- 
loaded shields cover the storm- 
window framework. 

Even with all that protection, I 
had some problems: The edges of 
the cardboard cutouts didn't lie 
flat, so I was constantly concerned 
about the spray going under them 
to the glass. Also, the spring- 
loaded guards work fine— the first 
time— but after they become cov- 
ered with paint they're messy to 
handle, and it's time-consuming to 
wipe them off for reuse. And, if 
you're high up on a ladder, it's a 
problem handling both spray gun 
and the guards. All told, it seemed 
to me that the problems outweighed 
the advantages, so here I used a 
brush. 

For trim it's terrific 

Trim is also painted with a 
slight overspray, so you can cut in 
a neat line with siding paint later. 
And it's on runs of wide trim that 
the gun really shines. For example 
I turned an entire gutter leader- 
top to bottom— glistening white in 
about five minutes, and I painted 
the eave along the entire front of 
the house— some 50 feet— in about 
a half hour. That's fast. 

For narrow trim, such as the 
door frame, a different spray head 
is available that gives a three-inch 
spray pattern. Suggestion: Use it. 
Without the compressed pattern in 



these areas, you're better off using a 
brush. 

After all trim and windows are 
done, the siding is painted. Nor- 
mally, this is the backbreaking part 
of an exterior paint job. With the 
spray gun I did the front of my 
house— striated shakes— in less than 
three hours, a job that nor- 
mally would have taken a day or 
more. But, despite my spray-booth 
orientation, it took me a while to 
get used to using the gun. 

It takes concentration 

At first, there was too dense a 
pattern, and paint built up quick- 
ly. The same when cutting in with 
siding paint at the trim (they sug- 
gest protecting the trim with pieces 
of cardboard, but a small piece of 
sheet metal is easier to work with) . 
I oversprayed a few times. This 
was wiped off and touched up easi- 
ly, however. There is a tendency to 
apply the paint in bursts, but you 
have to keep the gun moving— 
slowly, but moving. 

I found the back rack device fine 
while on the ground, but cumber- 
some when up on a ladder. How- 
ever, imless you can support the 
sprayer by muscle power, you'll 
have to use it. It's most appreciated 
for tiring above-eye-level reaches. 

You can use any type of Sapwlin 
paint with the gvm— oil base or 
latex— for different viscosity coat- 
ings. It should be just the thing 
for fencing, block and brick walls. 

I'd say that the gun is excellent 
-super fast and does a good job- 
on siding and large trim. For win- 
dows and narrow trim, I'll stick 
with a brush. All in all, it's a great 
new system for the do-it-yourself- 
er. BH 
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Security 
electronics 

for your 
leisure home 



Three gadgets increase 
your peace of mind whether 
you're at home or away. 
Seventh in Lockbox series 



ByAL LEES 

A remote second home— especially 
one set in deep woods like our 
ffimous Lockbox— is vulnerable to 



damage from natural forces, as well 
as unnatural ones like thieves and 
vandals. Even with all the security 
concepts we've designed into the 
house— such as closure shuttering 
that leaves no glass exposed [PS, 
March '74 J and the removable 
bridge that puts a gap between the 
lO-ft.-high catwalk and the entry 
door [April and June '73]— we've 
availed ourselves of new technology 



to add three tj^ies of electronic pro- 
tection. Take your pick: 

Movie-camera sentry 

Activated by the weight of any 
intruder who pauses at the front 
door, it captures on film all at- 
tempts at unauthorized entry. If 
you find something amiss on your 
next visit, you'll have a record of 
any callers during your absence. 





Surveillance camera records 
visits while you're away 

Mounted in attic, special Kodak movie 
camera spies through tiny window at 
home's only entry. At left, I'm loading 
camera with standard super-8 cartridge 
prior to screwing down pivot mount 
(comes with camera) as shown in lower 
photo. Cover (below mount) can be 
added for protection and soundproofing: 
I've applied tape stripe as gauge for re- 
positioning camera after future reloads: 
When aligned with stud, angle is right 
for field of view at right, showing culprit 
attempting entry. Find camera, top right? 
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For camera: yoked switches 
(manual and automatic) 
plus tiny spy window 

Two aspect* of the Installation you must 
work out yourself: mounting the camera 
and attaching dual-control switches. One 
male and two female connectors (to 
match those on camera and hand switch 
supplied) are wired as shown to malce up 
a series circuit. This yolce (seen dangling 
from mounting blocks in photo on facing 
page) then plugs into camera socket. 



HAND swrrcH 
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CUT TOP AND BOTTOM 
AT 30* TO SHED RAM 
(PMNT EDGES BLACK) 



(ONE END 
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The hookup is simple, and the 
only modification of the equipment 
you buy from Kodak is the series 
circuit sketched above. Ordinarily, 
the on-off switch Kodak supplies 
plugs into the camera for remote 
control. To make the system auto- 
matic, I added an exterior ribbon 
switch in series with this hand 
switch, running extensions from 
the Y at the CEunera to both con- 



trols. (There's no polarity to the 
circuit, so it doesn't matter which 
switch plugs into which socket of 
the Y.) 

Keep the hand switch near the 
entry door: Flicking it off when you 
arrive deactivates the system until 
you switch it on, when departing. 

To mount the waterproof ribbon 
switch along the top edge of a 
catwalk stringer, we nailed the 



spaced two-by-six crossplanks to 
the opposite stringer only, letting 
the free ends rest on the switch. To 
anchor these ends yet allow the es- 
sential up-and-down movement, I 
drilled out holes larger than the 
body of the galvanized 16d nails, 
then drove these nails flush after 
inserting a spacer shim temporarily 
beneath each plank. 

[Continued on page 168} 



Intercom identifies caller 
from remote station 

Unexpected guest — my niece Pat — an- 
nounces arrival from remote station 
mounted on jamb of garage door, some 
distance from house; my reply from mas- 
ter (just inside entry) gains me few min- 
utes to towel off from shower. Note mas- 
ter plugs into wall outlet. 




Ionization detector alerts 
to smoke and fire 

Mounting unit on ceiling (alcove above 
Murphy bed, here) is simplified by two 
captive screws. Unique alarm (cutaway, 
below right) is triggered when early pro- 
ducts of combustion enter dual ion cham- 
ber before there's visible smoke or fire. 
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You can make 
your own 

property 
map 



Create a master plan of 
where you live — quickly and 
inexpensively — and gain a 
valuable tool for planning 
changes or new construction 

ByA. O. GOTTSCHALK 

Making changes on your prop- 
erty can result in some pretty hap- 
hazard results— unless you work 
with a master plan. And the best 
way to draw up such a plan is to 
map your property so that all 
changes fit into your grand design. 

Does that sound too expensive, 
or beyond your ability? The fact 
is that with the simple steps shown 
here you can draw up an accurate 
and useful map of your property— 
and the biggest expense is just a 
little patience and time. 

You'll need a plane table and an 
alidade. Don't be put off by these 
technical terms. Actually, a plane 
table is just a portable drawing 
board, and an alidade is a straight- 
edge equipped with a pair of sights. 
You can make the first from scraps 
of plywood and pipe. With the leg 
threaded an inch at the top end, 
you can unscrew it for storage. 
Flatten the bottom end so it won't 
turn when buried. The alidade can 
be made from an 18-inch ruler and 
clothes-hanger wire. 

Mapping is simple and quick 
with a plane table because you sur- 
vey and draw simultaneously. No 
calculations, no tables, no field 
notes. The map grows under your 
eyes. You can also spot mistakes 
and correct them immediately. 

The other equipment you need 
includes a couple of sharp pencils. 



a three-foot piece of fishing line, a 
lead sinker for a plumb weight, 
and a compass for the north point. 
A couple of long, straight poles for 
sighting on low objects obscured 
by bushes will come in handy. 
Sharpen them on one end and 
paint them with alternate bands of 
red and white at least six inches 
wide. Use a piece of good, stout 
drawing paper, almost as big as 
your plane-table top. Tape it, or 
tack it down firmly. 

What scale? 

You'll have to decide on what 
scale to draw your map. The scale 
of a map is the number of feet (or 
miles) equal to one inch. On my 
map (right) the scale is one inch 
equals 10 feet. 

I used the intersection method 
(a form of triangulation) to map 
my yard. Line A-B in the drawings 
is the base line. Line B-C is an 
auxiliary base line I needed to lo- 
cate point Q, which is blocked off 
by the garage. You can draw hun- 
dreds of triangles from the same 
common base, enough to place ev- 
ery object you want in your map. 

How accurate will your map be? 
The lines or rays you draw from 
the base line will intersect to form 
a small triangle— a triangle of er- 
ror. The probable location of the 
object lies inside this triangle of 
error. The smaller the triangle, the 
less error. 

You can remove a source of er- 
ror before you start sighting. You 
should be taking sights from the 
center of your plane table, but 
actually you're sighting from some- 
where near the back edge. So 
while your alidade is rotating, it 
could be a foot in back of the base 




Plane table and alidade— a homemade 
portable drawing board and straight- 
edge — are all you need. Above: sighting 
on author's 8" pecan tree. 

line. Using a scale of one inch 
equals five feet, you could wind up 
with a two-foot error. 

Here's a simple way to avoid 
this error: Suppose your base line 
measures 100 feet on the ground, 
and your map is in a scale of one 
inch equals five feet. On the map, 
you would show a base line 20 
inches long running down the mid- 
dle of the sheet centered both ways 
on the plane table. But the pin 
marking point A on the sheet is 10 
inches in back of the actual point 
A where the leg is planted. (The 
same will be true of the pin at 
point B when you come to set up 
there.) Ten inches on the ground 
is 1/6 inch on the map. Now all 
you need do is extend the base 
line beyond the pins and move the 
pivot pin 1/6 inch in back of point 
A (Ys inch is close enough). Do 
the same when you set up on point 
B. The base line is now 2OV4 inch- 
es long; this represents a true base- 
line length of 101 1/4 feet. 

For the final check, scale off the 
distance between any two objects 
on the map and see how close this 
agrees with the same distance on 
the ground. If all is well, note 
down the scale and draw in your 
north arrow by sighting with a 
compass along the base line. Hil 
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CELOTEX TOP-'/> • THICK 
PLYWOOD BASE - 'a" THICK 
PIPE FLANGE 

PUNE TABLE 



>i" PIPE LEG 



FRONT SIGHT 



W GAP 





ALIDADE . / // / (NOTE: 

BLACKEN 
THE SIGHTS) 

Sturdy plane table top is made of Vz" Celotex with Va" ply- 
wood base. Soft Celotex lets you tack map paper down. Glue 
Celotex to plywood and screw pipe flange on opposite face. 
Use a length of pipe for the leg, with an extra foot for in- 
serting in the ground. Check all assemblies for squareness. 
Be sure plumb line is parallel with leg when you set up. 



Shaded area in drawings shows how one point was located 
for map on next page. First, you lay off the base line, A-B. Then 
drive In stakes at points A and B and measure the distance be- 
tween them with a tape or yardstick. B-C is an auxiliary base 
line for sighting objects not visible from A-B. Draw line A-B to 
scale, down the center of your map sheet. Then pull out stake 
at point A, deepen the hole to a foot, and insert plane table leg. 
Stick pivot pin in at point A and lay the bevelled edge of the 
alidade against it along line A-B. Twist the table until sights 
are centered on the stake at B. Check table for plumb. Now 
table is oriented on B. Turning alidade, not the table, sight on 
8" pecan tree and draw a light, thin line to it, then label it. 
Then draw your lines to every other object from point A, and 
label. Now orient on point A, sight and draw lines to every ob- 
ject from point B. Where lines from A and B intersect is exact 
location of each object on map. If necessary, you can sight 
from point C for any objects not visible from points A or B. 



Here's what fi 

property looks 
lapping lines to 
jects should be 



nished map of author's 
ike. You can erase over- 
eliminate clutter. All ob- 
precisely labeled. 
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A 

yard vac 

for your 
garden trac 



Hose-and-stovepipe ducting from 
mower outlet to rear of tractor is sup- 
ported by braclcets. Design braclcets to 
keep ducting clear of tractor wheels. 




You can mow, vacuum, and mulch in 

one pass with this rig in place on your 



garden tractor. Rig disconnects from 
tractor in less than a minute. 



By HARRY W. LEE 

I used to dread the coming of fall. 
This to me meant endless days of 
raking the enormous quantity of 
leaves that more than a hundred 
trees dropped on my acre and a 
half of yard. 

I bought one of the small hand- 
pushed vacuum units at the local 
hardware store. It seemed to do a 
good job of vacuuming, but lacked 
storage capacity. I found the bag 
full after only a few minutes, and 
I was spending as much time emp- 
tying the bag as I used to spend 
raking. 

The solution was to build a large 
bin on a trailer with the vacuum 
unit attached, and hook the whole 
thing behind my lawn-and-garden 
tractor. I could use the tractor 
and mower to cut the grass and 
mulch the leaves while the vacuum 
unit loaded it all in the bin. 

Assuming you already have a 

Continued 



HEAVY BUTT HtNGESi 

DRIVE SCREWS INTO FRAMING 



VENT COVERED WITH 
'V HARDWARE CLOTH 
6* GALV 



5" GALV STOVE PIPE 




VACUUM UNIT, 3- '/i H.P (min.) 
WHEELS a HANDLE REMOVED 

UTILITY TRAILER 
— „™ . U-80LTS AROUND AXLE 

SIDES, TOP a REAR DOOR FRAMED SECURE UNIT TO BIN 

Kl,!t'^^^'!t^^°„ - .,-„,^....r.^ TRAILER TONGUE LENGTHENED FOR CLEARANCE 

a BOLTED. COVERED WITH W," MASONITE BETWEEN TRACTOR a VACUUM 




Nozzle for mower outlet is spring- 
mounted to slip off if it hits an obstruc- 
tion. Rivet it together from sheet metal: 
keep inside smooth to prevent clogging. 
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People write to (pei^oil 

Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts, 



The Long And Sliort Of It. I recently 
bought a 1973 car and the seller told 
me to use SAE lOW-40 year-round. All 
I can find is SAE 1 0W-20W-40. Is this 
the same oil? 

F.G.K., Montgomery, Illinois 

SAI-: IOW-40 is the abbreviated form 
of I0W-20W-40. Both designate the 
same miilti-viscosify grade. 

Are You Sure? Your answer to "Seat- 
ing Problem" ( Popular Science Jan., 
1974) advocated the use of detergent 
motor oil for engine break-in. I've al- 
ways had best success with non-deter- 
gent oils for breaking-in engines and a 
recent article in an aircraft magazine 
agreed with mc. Were you wrong in 
your recommendation? 

H.T.B., Yucaipa, California 

Our recommendation of using a deter- 
gent motor oil for engine break-in was 
made for automobile engines. We agree 
that non-detergent oils should be used 
during the break-in period for aircraft 
engines (normally 50 hours). Aircraft 
engines have very little in common with 
stock auto engines in terms of operat- 
ing procedures. Aircraft engines run 
much hotter and cylinder wall glazing 
can occur if a non-detergent oil is not 
used for break-in. Automobile engines 
run cooler and chrome rings are lapped 
in at the lime of manufacture. Some 
years ago, this was not true and the use 
of a non-detergent oil was necessary to 
get more metal-to-metal contact to 
hone the surface of the rings to a flat 
surface. Today, all car manufacturers 
use high detergent oil for initial fill and 
only detergent oil should he used dur- 
ing the break-in period. 




Too Racey? During a vacation trip, T 
purchased some Pennzoil Racing Oil 
SAE 20W-40, not noticing the racing 



oil designation. I own a 1973 Buick 
with a V-8 engine and use Pennzoil 
SAE 20\V-40 in the summer and 
Pennzoil 10W-20\V-40 in the winter. Is 
racing oil advisable for use in my car, 
especially for long trips and all-day 
driving? 

S.S., San Jose, California 

Both rennzoil Z-7 SAE 20W.40 Motor 
Oil and SAE 20W-40 Racing Oil are 
high detergent oils. Pennzoil Racing 
Oil contains additional extreme pres- 
sure and anti-wear additives, along with 
more foam suppressant. It provides 
maximum engine protection under high 
load conditions, exceeding car manu- 
facturers' warranty requirements and 
certainly can be used in your 1973 
Buick engine. 




Running Hot. After being told that I 
burned out the engine on my Volks- 
wagen bus by running it across the 
desert one day last year, I bought an 
oil temperature gauge. I was told that, 
if I watched the gauge and never let the 
temperature exceed 250'F., I shouldn't 
burn out another engine. But I've since 
encountered as many different opinions 
about that as people I've asked. After 
all the free advice, I'm really confused. 
Is there any "red line" for oil tempera- 
ture? 

J.D.B., Tucson, Arizona 

Oil temperatures in the crankcase 
should not exceed 250°F. Tempera- 
tures above this will increase the rate 
of oxidation of the oil and additives. 
Under heavy loads and in hot summer 
driving, oil temperatures can get up to 
as high as 300'-325''F. Although oper- 
ation for a short period of time at these 
high temperatures would not necessar- 
ily damage an engine, we recommend 
trying to keep the crankcase tempera- 
ture to a maximum of 250' F. Slower 



speeds, without lugging the engine, will 
reduce the temperature. 




Oil Coater. My father-in-law uses old 
motor oil to preserve farm equipment 
through the winter. He has conducted 
experiments in which he coats half of 
an implement with new oil and the 
other half with used oil. Invariably, the 
old oil lasts longer. His guess as to why 
this happens is that all the suspended 
particles in the used oil keep it from 
soaking in and from evaporating. What 
is your guess? 

A. P., Austin, Texas 

We agree with your father-in-law. Used 
oil does last longer as a metal preserva- 
tive because it is thickened by contami- 
nants. In fact, used oil has been in use 
for many years as a rust inhibitor on oil 
drilling equipment— one way of con- 
serving some of our natural resources. 

WE'RE OPEN TO QUESTIONS about 
engines, motor oils, lubricants. But, you 
can tell us a few things, too. Maybe you 
have discovered something interesting 
about motor oils or lubricants. Or you 
may have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Technical Service Department, P. O. 
Box 808. Oil City, Pennsylvania 
16301. Note : sorry no pictures or mate- 
rial can be returned. Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements. 

Quality Products For Over 85 Years 
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Qwik-Rrint. 

Accuracy comes fast and easy 
by fast pointing and shooting. 



•o 







I. Mount gun in 2. Don't look at 
an easy, gun or Qwik-Point. 

natural motion. Watch target WITH 
BOTH EYES. Don't 
strain; look at 
it naturally. 

That's Qwik-Point. Simple, fast, 
and accurate. And a great sight for 
rifle, shotgun, or 22. 
See Qwik-Point at your dealer. Or 
write for free color catalog that 
shows Wider-Views, K Models, 
Models, 22 Scopes, Qwik-Points. 
W. R. Weaver Company, 
Dept. 102, 

El Paso, Texas 79915. 



3. Bright dot 
appears OUT 
THERE WITH 
TARGET, not at end 
of barrel. It's done 
with optics. 



4. The dot helps 
maintain proper 
lead, shows point 
of impact. 



QWII^POINT 

From WeaTOr...the Great American 
Scope Compan]i 




Qwik-Point Model S-I 
mounted on 
Winchester 1200 




THE QUIET ELECTRIC 
POWERED 0 
SKY RISER. NO ^ 




GAS, NO MESS, 
^ |l ASSLE. 




Juice 'er up, 
put 'er down, 
watch 'er fly, 
and forget noisy, 
messy gas- 
powered planes. 

(battel's Sky Rise 
plane taxies, takes off. and 
flies high on a 26-inch ^ 
wingspan. ^ 

The powerplant? It's quiet, tough, 
and electric. For instant, unassisted 
take-offs and up to 2 minutes of exciting 
climbs, banks, and glides. 

Recharge with any 6 volt lantern 
battery, and take off again and again. 

With Sky Riser, the quiet, electric 
powered plane, the sky's the limit. 



Send S11 95 for your 
Sky RlserTM Plane. 
Check or Money Order only. 
(Prjce includes lax and postage.) Send to: 
Sky Riser, P.O. Box 2350C, Hollywood, Ca. 90028. 



I 

I Name 
I 



Address 



City State Zip 

Allow 4-6 weeks for delivery. Offer expires 6/30/75. 



Yard vac 



IContinuedl 

lawn-and-garden tractor and a util- 
ity trailer, here's how to build your, 
yard vacuum: 

Start by framing the leaf bin oi^l 
your trailer with 2"-by-2" lumber, 
half-lapped and bolted together 
with carriage bolts. Cover the 
framework with hardboard except 
for the front, where %" plywood is" 
needed to support the vacuum. 

Next, mount the vacuum unit on 
the front of the bin. I used a 3V^-hp 
Giant Vac Unit, Model 13B Jr. 
and mounted it by simply remov-, 
ing the handle, wheels, bag, and 
nozzle, and bolting the axle to the 
bin with U-bolts. 

Connect the vacuum outlet to 
the bin using 6" galvanized stove 
pipe. Then make a nozzle for the 
outlet of your mower using 5" gal- 
vanized stove pipe and pop rivets. 
Keep inside smooth to avoid clog- 
ging. Use 5" hose and stove pipe to 
route the leaves to a point centered 
as nearly as possible over the trailer 
hitch. Build brackets as necessary 
to keep the pipe and hose away 
from the tractor wheels. 

If you find the trailer tongue is 
too short to allow proper maneu- 
vering, lengthen it by cutting off 
the yoke and welding or bolting it 
to a slightly larger diameter pipe. 
Then slip this over the old tongue 
and bolt it at the proper length. 

Now build a face plate to fit the 
vacuum intake. Fit the plate with 
a 5" collar, and you are ready to 
hook the vac to the tractor with 
heavy-duty 5" flexible hose. Be 
sure to allow enough hose for free 
movement of the trailer when ma- 
neuvering. 

My unit has been working with- 
out problems for three years on 
both leaves in fall and heavy grass 
clippings in spring. I run the vac- 
uum every other weekend in the 
fall. One cleaning takes about six 
hours for an acre and a half as com- 
pared to four hours for cutting 
grass during the summer. 

Total costs for making a unit like 
mine should run around $250. Di] 




Clean swath through leaf-littered lawn 
proves efficiency of yard vacuum. 
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SOBOlBlS you pay tor 

All American made 




iA oc combination Wrench and Magnette 

separately, reiai h ^^1% Qa** 

YOU SAVE $10.73 $10-0D 





YOU SAVE $23.93 




S-K^Golden warrant. 



return it to tne v 




This Great One 
inspired todays 
great tool buys! 

Jr. Johnson, the only double Hall of 
Famer as driver and mechanic, rec- 
ommends S-K® Tools. 

Down a back-woods road or on a 
track, nobody ever drove like Junior. 
20th Century Fox filmed his story. 
"The Last American Hero", starring 
Jeff Bridges. Junior's driving got him 
into NASCAR's Hall of Fame. His 
mechanical genius put him into the 
Mechanics Hall of Fame. 
A mechanic's only as good as his 
tools. Junior uses S-K tools. Like a 
surgeon's scapel, an S-K tool is 
an extension of hand and brain. 
They're balanced; help get jobs 
done easier. For example the fa- 
mous S-K ratchet wrench makes 
child's play of hard-to-reach jobs. 
Now's the time to buy, when you 
can save more than ever during 
the S-K Sale. 



S-K 




TOOL GROUP, DRESSER INDUSTRIES. INC. 
Franklin Park, Illinois 60131 
®1974 Tool Group, Dresser Industries, Inc. 
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Superconductors 



\ Continued from page 73] 



hours, and the toroid could be re- 
charged during off-peak hours. Ac- 
cidental loss of superconductivity 
would be disastrous, however: "The 
intense magnetic field within the 
device would blow the whole thing 
apart," says Dr. Smith. Even dur- 
ing normal operation, the windings 
would be subject to magnetic pres- 
sures of thousands of pounds per 
square inch, which would demand 
strong mechanical support. At pres- 
ent, such a giant magnetic dough- 
nut is a blue-sky project, but it's 
in the realm of possibility. 

Electrical propulsion for naval 
vessels may soon become practical, 
using both superconducting motors 
and generators. The U.S. Navy and 
General Electric are working on 
the problem. Electric ship propul- 
sion is desirable because the oil- 
fired turbines in naval vessels op- 
erate most efficiently at full speed. 
Slow-speed-ahead, or reverse, re- 
quire precise reduction gears, and 
waste fuel by causing turbines to 
run at low speed. Also, turbines, 
gears, and propeller shafts must be 
precisely aligned, a major problem 
in large ships. 

A turbine spinning a supercon- 



ducting generator, however, would 
make a complete power unit that 
could be located anywhere on 
board. Cables would carry the pow- 
er to superconducting electric mo- 
tors near the propellers. The tur- 
bines could run at full speed while 
the props would be controlled elec- 
trically, from dead-slow forward to 
full reverse. The result: Faster 
maneuvers, increased cruising range, 
much smaller and lighter power 
machinery. For hydrofoil drives, a 
superconducting motor and propel- 
ler could be built as a single sub- 
merged pod. 

Supersensitive detectors 

In 1962 a young Cambridge Uni- 
versity physicist, Brian D. Joseph- 
son, made some predictions about 
superconductors, based purely on 
theory. He speculated that if two 
thin-film superconducting layers 
were sandwiched around a very thin 
insulator, a small "supercurrent" 
could be made to flow across the 
gap between the two films— with 
zero resistance. The electron current 
would actually "tunnel" through 
the insulator. Josephson predicted 
an even more remarkable effect: 



The applied voltage might cause a 
radio-frequency AC current in the 
gap, whose frequency varies direct- 
ly with the voltage. These two ef- 
fects, dubbed the dc- and the ac- 
Josephson Effects, respectively, 
were confirmed in the laboratory 
several years later. 

In 1973, Josephson, Leo Esaki of 
IBM Research, and Ivar Giaever of 
GE's Research Laboratory won the 
Nobel Prize in physics for their 
work in electron tunneling. 

The AC- Josephson effect has led 
to a redefinition of the U.S. "legal 
volt." The National Bureau of 
Standards now uses a thin-film Jo- 
sephson junction as a voltage stan- 
dard. It's just about the perfect 
standard for voltage-frequency re- 
lationships. Today, the NBS's old 
chemical-volt cells are used merely 
as working standards— calibrated 
against the Josephson junction. 

The junction is made by deposit- 
ing a thin film of lead on a base of 
glass, quartz, or sapphire, within 
an evacuated bell jar. Oxygen is 
then admitted to the jar, and the 
surface of the film turns to lead 
oxide, an insulator. Another thin 
film of lead is then deposited cross- 





Superconductors 



[Continued] 

wise over this oxide layer, "like 
two slices of bread with salami in 
between," says Dr. Barry Taylor of 
NBS. With this device, scientists 
can measure voltage with great 
precision by detecting the radio- 
frequency signal generated across 
the junction. The ratio, a funda- 
mental natural constant indepen- 
dent of external physical influences 
(such as heat), is about 484 mega- 
Hertz per microvolt. 

Another Josephson-junction de- 
vice is the most sensitive gauge 
of magnetism ever devised. If the 
two films of the junction are con- 
nected to form a superconducting 
loop, a small current will flow. As 
the strength of any magnetic field 
present changes, the rf impedance 
of the circuit also changes. By mea- 
suring the impedance, the strength 
of the magnetic field can be deter- 
mined. This effect, explains Dr. 
Robert A. Kemper of NBS, is pro- 
duced by quantum mechanical in- 
terference between electrons travel- 
ing around the loop, hence the 
name "SQuro," an acronym for Su- 
perconducting Quantum Interfer- 
ence Device. 

The best squid available, built by 



J. E. Zimmerman of NBS's Cryo- 
genics Division in Boulder, Colo., 
can measure magnetism that is 
only one thousandth of a millionth 
of the magnetism of an ordinary 
bar magnet. 

New frontiers 

• A SQUID has been used to make 
"magneto-cardiograms" by measur- 
ing the magnetic field generated in 
the body by normal electric cur- 
rents within it. No wires need be 
attached to the patient. Originally 
he had to be enclosed in a mag- 
netic shield, but this is no longer 
necessary. As yet, doctors don't 
know how to interpret these cardio- 
grams, because they haven't been 
matched with known heart func- 
tions. 

• A SQUID may be able to mea- 
sure the magnetism of organic com- 
pounds, such as hemoglobin in 
blood. Hemoglobin contains mag- 
netic iron in its molecular structure. 
Or it might measure magnetic-co- 
balt levels of vitamin B-12 in 
food. 

• The brain's magnetic activity 
can be detected by a squid. This 
work, by Dr. David Cohen of 



M.I.T.'s National Magnetic Lab- 
oratories is preliminary, and the 
traces have yet to be interpreted. 
No electrodes need be connected to 
the patient's head. 

• The U.S. Geological Survey 
hopes to use a squid to find sources 
of geothermal energy— heat and 
steam deep in the ground that 
could provide electric power. Such 
deep hot spots change the electrical 
conductivity of the earth, changing 
the magnetic field, detectable by 
squid. 

• A SQUID can receive radio com- 
munications at extremely low fre- 
quencies. The ELF signals pass 
through the earth and are used to 
communicate with submarines or 
trapped miners underground. At 
frequencies below about 100 Hertz, 
the SQUID is a more sensitive de- 
tector of ELF waves than conven- 
tional loop antennas. 

Funds spent on research into su- 
perconductivity this year in the U.S. 
amount to a mere $26 million. It is 
probable that our energy needs 
alone will dictate a much larger ef- 
fort in the future. Then supercon- 
ductivity will truly be the science 
that came in from the cold. DII 






Make* faulty window* 
work Ilka new 

. . . without replacing 
the wh ole windo w. 

QUAKER 
Window Ch«nn«<t 

eliminate drafts, 
rattles and sticking 
Ingenious window-hold- 
ing device replaces 
other systems that do 
not work. Easily in- 
stalled . Rugged. Made 
to last a lifetime. As lit- 
tle as $5.60 per win- 
dow. Fits all stand- 
ard 1% sash. 
For free inslruclions 
and where to buy. write. 

L QuakarCHy 
)ManuiacluringCo. 

716 Cheater Pike 
Sniron Hill, P« 19079 




ji^' Your own 

■cff/J^ cabin for 
iMncA..,i^ $1000 

Wouldn't you like a woodland sportsman's 
retreat? how to build your cabin or modern 
VACATION HOME shows how to do it yourself 
for as little as $1000. Easy-to-follow instruc- 
tions plus essential info on sites, plans, utili- 
ties, financing. 170 photos, diagrams and 
drawings. Hard-gloss paper cover. Money- 
back guarantee. Send check or money order for 
only $3.50 to: POPULAR SCIENCE BOOK. Dept. P104, 
P.O. Box 266, Manhasset, N.Y. 11030 



New turbotrains 



[Continued from page 69] 

The diners will not be availabl 
however, on short- or medium-h^i 
trains. Amtrak considers sho 
hauls to be 200 to 300 miles, med 
urn hauls 300 to 500 miles, and lot 
runs more than 500 miles. 

Auto-Train service 

Amtrak eventually wants to gi 
into the business of moving yoi 
car, too. The Auto-Train Compar 
began with a very successful ru 
between Lorton, Va., and Orlandi 
Fla. Amtrak hopes to inaugural 
a run later this year between Indij 
napolis and Poinciana, Fla. It w£ 
originally scheduled to begin las 
summer, but a trial run reveale 
that the roadbed was still too roug 
to permit vehicles to be assured a 
unscathed passage. Autos suffere 
minor damage on the trial runs. 

More exotic trains have been ur 
dergoing experimental developmer 
at the government's High Spec 
Ground Test Center in Pueblt 
Colo. One test vehicle with a Lines 
Induction Motor built by the Ga: 
rett AiResearch Manufacturin 
Company sped down the test trac 
last March at 234 mph. 

Also under development at Fuel 
lo is a Grumman Tracked Levitate 
Research Vehicle with a Garre' 
LIM, which is designed to travel u 
to 300 mph. And recently the go^ 
ernment awarded a contract of moi 
than $2 million to the Ford Mote 
Company to design and build 
Maglev (magnetic levitation) veh 
cle that would also achieve 300-mB 
speeds. A one-kilometer guidewg 
will be built at the China Laki 
Calif., Naval Weapons Center 1 
test the vehicle when complete 

How fast ? 

Do these ultra-high-speed groi 
vehicles mean that you'll be abl 
to travel across the country at aboi 
half the speed of commercial je 
liners? Amtrak's Ed Edel says thi 
there are no plans for trains 1 
compete with planes for long-di 
tance travel. Amtrak plans instea 
to concentrate its efforts at impro 
ing service for relatively shorti 
runs. 

Amtrak hopes that by the yej 
2000 it will be able to put a traj 
powered by a linear induction mi 
tor into .service somewhere in ti 
country where there will be enouf 
concentrated travel to make it pa 

A probable site for this prot 
type operation is the Dallas-F 
Worth area. The government wou! 

Continui 
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'*He learned how to do 
all that from a book? 
You're kidding!" 

You, too, can become an expert do-it-yourselfer 
by following the step-by-step instructions in 
Audel Guides. Learn professional tricks of the 
trades from Audel's clearly diagrammed and 






CARPENTERS AND 
BUILDERS LIBRARY 

1612 pages of the latest in- 
'ormation on modern con- 
struction in four volumes. 
They cover every phase of 
carpentry from foundations 
to finishing with easy-to- 
grasp, step-by-step instruc- 
tions ... all illustrated with 
thousands of diagrams, 
charts and photos. 

No. 23169-4 Volumes-$18.50 



MASONS AND 
BUILDERS LIBRARY 

Two illustrated volumes on 
the science of masonry and 
bricklaying. Packed with 
how-to information and direc- 
tions, rules, processes, defi- 
nitions, formulas, diagrams, 
tables, estimating. A com- 
plete and authentic trade ref- 
erence library. 752 pages. 

No. 23185-2 Voluines-$11.25 



illustrated "how to" steps . . . and you can de- 
velop practical skills that will save you a mint 
of money. Here are four of Audel's many Guides 
to start with . . . 





PLUMBERS AND 
PIPEFITTERS LIBRARY 

A valuable 3-volume guide to 
the principles, methods and 
short cuts of modern plumb- 
ing. Tools, fittings, fixtures, 
installation, drainage, weld- 
ing and much more are all 
covered in these fully illus- 
trated, easy to understand 
volumes. 

No. 23155-3 Volumes-$13.50 



MACHINISTS LIBRARY 

Three books covering the en- 
tire field— 1216 profusely il- 
lustrated pages on practical 
fundamentals of basic ma- 
chine shop operations, setup 
and operation of spot ma- 
chines, down-to-earth data 
on toolmaking procedures, 
layouts, jigs and fixtures, etc. 
. . . equally valuable for be- 
ginners and experienced. 

No. 23174-3 Volumes-$16.95 



MONEY BACK 
GUARANTEE 

Send no money! We'll send you any 
Audel Guides for 10-day FREE EXAM- 
INATION. If you keep them, you may 
use our easy payment plan. If not 
completely satisfied, return them for 
refund. 

There are many more Audel Guides 
covering dozens of fields. Send for 
FREE descriptive catalog. 

THEODORE AUDEL & CO. 

C ^ Division of 

Howard W. Sams & Co., Inc. 
Indianapolis, Indiana 46268 



SEND NO MONEY— 10-day FREE EXAMINATION 



Theodore Audel & Co.— Self Improvement Publishers since 1879 
4300 West 62nd Street, Indianapolis, Indiana 46268 

Please mail me for 10 days' FREE EXAI^INATION the books I have checked at 
right. I agree to mail $3 in 10 days for each set ordered and to further mail 
Vi of the purchase price 30 days later, with balance plus shipping costs to 
be mailed within another 30 days. I may return the books for refund if not 
completely satisfied. 

Save shipping costs. Check here □ if you enclose full payment (plus sales 
tax, if any). We will pay postage charges. You have same return privilege. 

Name 



Address- 
City 



-State- 



-Zip- 



S104 

□ 23169 

□ 23185 

□ 23155 

□ 23174 

□ FREE 
Catalog 
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CHANNELLOCK 

Gives You More In Hand Tools Including 



HELP! 

(year in, year out) 

When you want to grip, cut, strip, drive, clamp, 
bend, pull, twist, straighten, tighten or loosen 
almost anything, CHANNELLOCK will help you get 
the job done easier, faster, better, year after year. 
The fine-crafted toughness of CHANNELLOCK tools 
costs no more and saves you money in the long run. 
Ask any good mechanic. Specify CHANNELLOCK. 

LET US SEND YOU OUR CATALOG. Yours for the ask 





TOOLS BY , 



MEADVILLE. PA. 16335 



DISCOVER 



with g » i »mtt tt % IV TR Ah 
tti* tronuniltsr- receiver 
fntnerol and metal 
detector 



Ideal for ohotHowning, porkt, 
beocKes and boltlefieldi. Detect* 
gold, silver, copper, nuggeti, cotnt, 
ringt, jewelry, etc. 



0tlwrM4ih»rlierf(rMi 




Write for free iiterotwre 



WHITE'S ELECTRONICS, INC. amimmZuiua 

ion MmwM Vdky Rood Rm. Sll, SwmI Hoim, Oragon 973S6 




LEARN 

MEAT CUTTING 



Train quickly in 8 ehort wecliH at Toledo 
for a bright future with fiecurity in the vital 
m«at buBinesa. Bis pay. full-time joba — 
HAVE A PROFITABLE UARKET OFYOUR 
OWN! Timi- payment plan available, Uipto* 
ma sriv^n Job hrlp . Thoutiandu of »oc- 
ceiiNfui i{r«uuat««. UUR ^lat Yfc:ARt Send 
NUW for hig new illuatratrd FREE cataloe. No obllsaUon. 
U.I. approved. NATIONAL SCHOOL OF MEATCUTTINQ No. 0197T 
Dept. .51-M, Tolc:lo. Ohio 4360-1 



1 




. . . SWISS OR AMERICAN 

Unique, modem SweAzey System starts you 
making repairs right anay. Derelous skill 
step by st«p at home in spare time. 
Diploma awarded. Free sample lesson. No 

obtlRatlon. 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 4104, Fox Rivsr Grove, Illinois 62021 



New turbotrains 



[Continued} 

y 

eventually like to see an LIM vehi- ; 
cle track built between those two^ 
cities with a stop at the giant air- 
port between them. Now, however, 
the costs are considered too great, vi 

For the short term, Amtrak must 
add an experimental new route each 
year and run it for two years, by 
order of Congress. It recently start- 
ed new service between St. Louis 
and Dallas via Little Rock, and be- 
tween Oakland and Bakersfield, 
Calif. It also is planning to start a 
new run between Boston and Chi- 
cago via Albany and Cleveland. 

Outlook optimistic 

Amtrak has high hopes for some 
of its new rims. A look at the his- 
tory of the Montrealer gives it good 
reason to be optimistic. This train 
was started by Amtrak in 1972. 
It traveled at very high occupancy 
rates last winter, even though its 
on-time performance was frequent- 
ly dismal, dropping to a low 29 
percent in December of '73. Pass- 
engers were generally delighted 
with the service, however. One rea- 
son was a swinging pub-style bar 
car and a diner that served a roast 
beef dinner for only $3.75. 

On other nms Amtrak is featuring 
free coffee, happy hours, and puzzles 
and comic books for the kids. It is 
constantly trying to think up inno- 
vations to make up for the some- 
times dismal state of its equipment 
and its late arrivals. 

One other great change involves 
ticket-buying. Amtrak now has in- 
stalled a computer-controlled com- 
munications system that can dis- 
pense information and sell tickets 
rapidly from just about anywhere 
in the country. 

"Tracks are back" is the slogan 
of Amtrak nowadays. It may not 
be justified yet, but the odds for a 
rail comeback look better now than 
they have for a long time. HU 
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Compare TV/Audio home inuning 
and you'll choose NRI. 




Compare costs 



Only NRI offers complete TV/Audio 
Servicing Courses from $312 to $995 
. . . with easy budget terms also 
available. In the Master Course in 
color TV servicing, with its 25" 
diagonal solid-state color TV, you 
save as much as $800 over other 
comparable courses. And you get a 
handsome TV cabinet at no extra 
charge ! 

NRI saves you money because we 
pay no salesmen, and we design our 
own kits and equipment. We pass 
that savings on to you. 



Compare choices 



NRI offers you not one but five 
courses to match your needs. The 
65-lesson basic course costs as little 
as $312. Or you can step up to a $425 



course that includes a 12" diagonal 
b&w TV. The 19" diagonal solid- 
state color TV course is $695 ; the 
advanced color TV course for 
technicians (with the 19" TV) is 
$535 ; and finally, the magnificent 
25" diagonal solid-state color TV 
course, complete with console 
cabinet, oscilloscope, TV pattern 
generator, and digital multimeter 
for $995. 

Compare training 

NRI maintains its own full-time 
staflF of technical writers, editors, 
illustrators, development engineers 
and publications experts. The people 
who design the kits also design the 
lessons ... so theory and practice go 
hand in hand. Along with each 
course, NRI provides bite-size, fully- 
illustrated lessons ; personally 
graded tests ; and the kind of person- 
to-person teaching that makes 
learning easier and faster. 

Nearly one million students have 
enrolled with NRI. NRI graduates 
will tell you : you can pay more, but 
you can't buy better training. 



Compare equipment 

Don't just count kits. Count the 
experiments . . . compare the 
components. NRI has engineered the 
widest variety of electronic lab 
equipment ever designed for train- 
ing at home. When you enroll in the 
Master Course in TV/Audio Serv- 
icing, you receive kits to build a 
solid-state, triggered sweep, service 
type 5" oscilloscope ; color pattern 
generator ; solid-state radio ; 
and digital multimeter. 

Send for the free NRI full-color elec- 
tronics catalog. You'll find courses 
offered in TV/ Audio Servicing, FCC 
License, Complete Communications 
Electronics, Marine and Aircraft 
Electronics, Mobile 
Communications, 
etc. 

Mail For FREE 
NRI Catalog. 

No salesman will call. 




AVAILABLE UNDER GI BILL 
Check line on card for details 



m 



NRI SCHOOLS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, 
Washington, DC. 20016 
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steel studs 

frame any wall fast 



Whether you're putting up a parti- 
tion or finishing off basement ma- 
sonry with insulation and paneling, 
this steel-stud system goes up faster 
than wood framing and requires al- 
most no carpentry skills. 

Until now, only commercial 
builders were able to use time-sav- 




1 Floor runners go down first, on bead 
of adhesive supplied with l<it. Allow 
24 hrs. for adhesive to set. 




2 Ceiling runners go up next by nail- 
ing through metal into joists on 24"- 
maximum centers. 




5 Corner studs can be tied together 
with fiberglass tape at midheight to 
make assembly more rigid. 
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ing steel-stud framing; now Sears 
is offering it to do-it-yourselfers. 
Called "Easy-Frame," Sears' steel- 
stud system is a nonload-bearing 
interior wall partition that's de- 
signed for use with dry wall or dec- 
orative paneling. It's sold in kits 
that give you everything you need 




3 Two 4V2' steel sections snap to- 
gether to form each stud; height is 
variable from 41/2' to 8'. 




6 With wiring in place, install insu- 
lation. Double-faced tape (bottom, 
middle of studs) bonds temporarily. 



to install eight linear feet of wall I 
framing (panels aren't included). 
You get 14 4V^' stud sections • 
(seven studs), four 4' nmners, a 
25' roll of fiberglass tape, IfY of 
double-faced tape, and five 11-oz. V 
tubes of adhesive. 

For installation, you follow the 
steps illustrated in the photos. ^ 
There's no sawing necessary: The 
studs consist of two 414' sections 
which telescope to fit any height 
from 41/2' to 8'. Nailing is required 
for the ceiling rimner only. 

Doorways can be framed as well [ 
with Easy-Frame— but each cuts 
the coverage of a kit 3' to 4'. 

Even running pipes or electrical 
wiring is no problem: Each 25- 
gauge galvanized-steel stud has 
four precut holes. 

Sears sells the Easy-Frame kit 
for $25.99.-fi. L. Stepler 




4 Adjust interlocking studs vertically 
to reach inside of ceiling runner with 
stud resting on floor runner. 




7 Paneling goes up after stud cav- 
ities are filled with insulation. Ad- 
hesive holds panels in place. 
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HOW TO CUT METAL 
THE OLD-FASHIONED WAY. 




Cut it with 
a file. 

You'll probably file 
a finger too. 




Cut it with 
a blow torch. 
The heat will blow 
your cool. 



Cut it with 
a chisel. 

You'll be chiseled 
out of precise 
results. 



WISS METALMASTER^SNIPS. 
THE NEW-FASHIONED WAY TO CUT METAL. 




Let's face it. Cutting metal used 
to be a chore and a bore. 

Not anymore. Now there's 
Wiss Metalmaster Snips-four 
different models, each of which 
turns metal-cutting into pure 
pleasure . 

You see, these snips are 
truly a snap to use. Their com- 
pound action requires half the 
effort needed with conventional 

J. WISS & SONS 




snips. Their serrated jaws pre- 
vent slipping. And vinyl molded 
grips make easy handling. 

They're versatile too. They 
can cut straight, left, right, in 
shallow arcs, and acute angles. 
And they can tackle any job- 
aluminum siding, gutter repairs, 
flashing, fencing. They can even 
cut their way through linoleum, 
COMPANY 400 West Market street Newark, 



carpet and fiberglass! 

So whether you're a profes- 
sional craftsman, or a weekend 
do-it-yourselfer, stop cutting the 
old-fashioned way. Tackle your 
cutting jobs the new-fashioned 
way. With Wiss Metalmaster 
Snips. They really work! 



THE EDGE OF EXCELLENCE 

New Jersey 07107 
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TAKING CARE OF YOUR CAR 



By RAY HILL 



Checking your automatic chol<e 

For quick, trouble-free starts, it's es- 
sential that the automatic choke work 
properly. If your engine runs roughly, 
stalls, or smokes excessively just after 
starting, the choke valve may be at 
fault. A ruptured or porous vacuum- 
diaphragm won't open the valve. To 
check, pull diaphragm hose off the vac- 
uum source and suck on it. The dia- 
phragm rod should move, opening the 
choke valve slightly. If not, drive over 
to your auto parts store for a new 
diaphragm. 

Keeping the door open 

When you're working inside your car 
with part of your body outside (as when 
Installing a radio), it can be annoying, 
and sometimes downright painful, if the 
door keeps trying to close. An easy 
way to keep it open is to clamp locking 
pliers on the door-hold linkage in the 
lower hinge area. Now you don't have to 
worry about the door clouting you in 
the shins. 

If power-Steering belt slips 

Slippage of the power-steering belt usu- 
ally results from water splash during a 
low-speed turn made immediately after 
driving through a puddle. If the belt 
is in good condition (not frayed or 
glazed), but has low tension, retighten 
it to service-manual specs. If tension is 
okay and the belt is worn, replace it 
with one of wrapped or laminated con- 
struction. Don't use a belt of raw-edge 
construction (see right). The former 
types are more durable. Tighten the new 
belt according to specs. Check this and 
all under-the-hood belts for wear often. 





RAW-EDGE 
BELT 



WRAPPED 
BELT 



LAMINATED 
BELT 




RUBBER- 
IMPREGNATED 
CLOTH WITH 
NO CORDS OR 
PLIES VISIBLE 



^COVER, CORDS, 
AND PLIES 
VISIBLE 



Is the EGR valve working? 

A quick way to find out is to check its 
effect on engine speed as vacuum is ap- 
plied or removed. Run the engine on the 
high-step of the fast idle cam at about 
1800 to 2000 rpm. Remove the vacuum 
line from the EGR valve (above). If it's 
working properly, engine speed should 
increase 100-150 rpm as the EGR is 
cut off, and drop back the same amount 
when the hose is reconnected. 



Testing electronic ignition 

Some tachometers and other electronic 
diagnostic equipment may not be com- 
patible with many solid-state ignition 
systems. Unless the test equipment is 
modified first, incorrect readings and 
destruction of solid-state components 
may occur. Ask the equipment maker. 



If you have a helpful car tip, send it to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10017. We'll 



pay you $25 for each one we use. It isn't necessary to send 
photographs. Sorry but no tips can be returned. 
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IF YOU HATE 
SHOVELING SNOW 
FOR HOURS... ^ 



HERE'S HOW TO 
HATE IT FOR 
ONLY MINUTES I 

The Ariens Sno-Thro! When winter's at its 
worst, this rugged, powerful SNO-THRO will 
muscle its way through the heaviest snowfalls 
and knee-deep drifts with ease. Frankly, it 
makes snow removal almost fun. 

Easy to maneuver, the Ariens 
Sno-Thro has four or five 
speeds forward plus reverse. 
Cuts a clean swath with its 
two-stage, self propelled 
action. The 240° swing 
'around discharge chute 
throws the snow up to thirty 
feet. Waist high, finger-tip 
controls ensure quick response. Available in 
4 HP, 5 HP, two 6 HP and two 8 HP models with 
auger widths from 20" to 32" to suit 
your needs. 

Why not join the thousands of discriminating 
owners who have made Ariens the industry's 
biggest seller. Visit one of the authorized 
Ariens dealers listed below. 







A CUT ABOVE THE REST' 




Ariens Company 807 West Ryan Street Brillion, Wisconsin 54110 Phone 1 (414) 756-2141 
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Are you pspig through die nose 
for aerosol deodorants? 




This steam car works 

[Continued from page 74] 

turnpike 281 and bore down gently 
on the accelerator. Even in top 
gear the little car came off the 
ramp at 30 mph and surged up to 
70 with more vitality than any VW 
I'd ever ridden in. The tach was 
hovering at 3200 rpm and it was 
obvious that Jay was right when he 
said it would run all day at 70 
or 80 mph. Top speed is 90. 

At the moment, he was talking 
about piston rings. After 4000 
miles of running, they'd pulled the 
engine down to check for wear. He 
said the rings were just starting to 
seat in. The rings are cast iron, 
running in textured chrome-plated 
steel cylinders. Jay estimates en- 
gine life at half a million miles. 
The steam inlet valves, which he 
won't talk about because of patent 
considerations, have no sliding sur- 
faces and need no oil. The rings 
are lubricated by synthetic oil 
(good for 600° F.) pumped direct- 
ly to the ring belt. The resulting 
steam /oil mixed condensate is cen- 
trifuged in a little cannister-shaped 
unit. The oil goes back for re-use 
and so does the water. 



Jay Carter, Jr., feels that much of 
his success comes from shaking off 
ancient, hoary thinking about 
steam engines. His present expan- 
der (engine) puts out 90 hp from 
35 cubic inches. He says the next 
engine can easily put out 3.5 hp 
per cubic inch. Here are some 
Carter views on steam power: 

• Forget the idea that a steam 
car will operate without a trans- 
mission. The Carter steamer has a 
standard VW four-speed box and 
Jay uses it exactly the same way. 

• Use high rpm, high tempera- 
tures, and high pressures for ef- 
ficiency. Carter uses up to 5(XX) 
rpm, steam at 1000° F., and a 
variable-pressure boiler that feeds 
about 300 psi to the cylinders at 
idle and 2000 psi at 70 mph. 

• Vary power ouptut and torque 
by boiler pressure and expander 
rpm; also, vary torque by using the 
transmission. 

• Maintain a low pressure drop 
across the boiler heat travel path 
to minimize burner-blower energy 
needs. 

• Forget about changing steam 
cutoff points. The Carter engine 
uses the same amount of steam 
each stroke and has a ported ex- 
haust. Expansion ratio is 11.3:1. 



The entire package— boiler, two 
gallons of water, burner, engine, 
controls, and two condensers 
weighs 120 lbs. more than the orig- 
inal VW installation. If this sounds 
like a weight penalty, there's a rea- 
son. Jay knew that here, as with 
most experimental projects, you do 
best by concentrating on what real- 
ly needs research time and money, 
by-passing details that can easily 
be taken care of later with existing 
technologies. In part, the test-en- 
gine weight results from using 
heavy copper and brass condensers 
soldered together plumber-fashion 
with lead solder. Obviously, lighter 
aluminum condensers are avail- 
able. Moreover, the rear-engine 
placement afforded little air flow 
to the rear condenser, so a front 
one was necessary. There are other 
items he'll improve next time- 
finned, rather than smooth-walled 
tubing for the monotube boiler; 
and resizing the engine to two 
cylinders rather than four. Inci- 
dentally, the present engine nms 
so smoothly Carter balances nickels 
on it as a demonstration. 

Promise of fuel economy 

In addition to trinuning weight, 
which in itself influences fuel econ- 
omy. Carter expects that the tight- 
ened design and better material to 
be used in the second model, as 
shown on our cover, will boost the 
fuel economy status that has long 
been an imexpected point of critic- 
ism by EPA testers. 

In the government tests, the Car- 
ter steamer produced some remark- 
ably low figures for unburned hy- 
drocarbons, carbon monoxide, and 
that bugaboo of IC engines, NO,. 
But it was challenged as using too 
much fuel. In this 25(X)-pound car 
it gave 21 mpg at 50 mph and 
nearly 25 mpg at 30 mph. The 
figure for the tough Federal Driv- 
ing Cycle was 17.3 mpg. 

Realistically, I feel that the Car- 
ter steamer is a tremendous achieve- 
ment. It starts and runs normally, 
shows a cleaner exhaust without 
gimmicks than anything tested to 
date, and has at least reasonable 
fuel economy. Moreover, though 
the car is presently nmning on a 
mix of imleaded gasoline and kero- 
sene, it will run on almost any fuel 
including coal-tar products. The 
external combustion steamer does 
not demand fuels refined by exotic 
and costly processes for high oc- 
tane characteristics. 

There seems no doubt that more 
efficient auxiliaries, condenser fans 
that run only when needed, higher 
steam temperatures (to 1200° F.), 
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and higher operating pressures 
(2500° to 3000° psi), plus a light- 
er package all around will boost 
fuel economy and performance. 

I asked Jay some of the usual 
questions about steam power. Does 
it use much water? What about ac- 
cidents? What about cold-water 
freeze-ups? His answers: The nor- 
mal water storage for the boiler 
feed is two gallons. On a trip of 
about 400 miles from San Antonio 
to Burkburnett in 100° F. weather 
the car used no water. There is, 
however, a low-water warning light 
on the dash. At worst, you'd have 
to add a few quarts of water to get 
home. Jay says the accident ha- 
zard of the single quart of water 
in the boiler is not great. Boiler 
damage in tubular boilers occurs 
as cracks or leaks, not the explo- 
sions typical of a huge boiler hold- 
ing hundreds of gallons of water 
that flash into steam. Because I'm 
from Wisconsin, I was much con- 
cerned about the freeze-up angle. 
Jay says that with insulation, the 
car would take 36 hours to chill 
down to freezing at minus 20° F. 
If it did freeze, he says, the flexi- 
bility of the water tank and lines 
and the pressure-resistant structure 
would prevent damage. Or, if it's 
really cold and you must leave 
the car outside for a long time, 
leaving the pilot flame burning will 
keep it all cozy and safe on a gal- 
lon or so of fuel per month. So 
far, there's just no suitable £mti- 
freeze that doesn't break down at 
the temperatures involved. 

So it would seem that continued 
progress along the lines of the Car- 
ter steamer, and its front-drive suc- 
cessor, will attract many buyers, 
especially if you can avoid expen- 
sive antipollution catalysts, expen- 
sive gasolines, and get half a mil- 
lion miles on your engine. When 
the car on the cover is ready, we'll 
bring you a full report on it. DI] 



How Carter steamer compares 
with conventional '74 engines 

Based on test results of his steam-power- 
ed VW, the inventor has projected per- 
formance figures for a 3500-lb. steam 
vehicle, and gives us an idea of what's 
coming in Carter's next step: 

Fuel-mileage range of 3500-lb. '74- 
model cars: 19.9 to 9.7 
Carter steam system efficiency over 1975 
Federal Driving Cycle: 20.2 
Fuel mileage (§) 50 mph: 22.1 
(g) 30 mph: 31.9 
Acceleration 0-45 mph: <11 sec. 
Emissions over 1975 Federal Driv- 
ing Cycle: HC ^ 0.08 g/mi. 

CO :^ 0.7 g/mi. 
NO, :^ 0.1 6 g/mi. 



Laser beams 

[Continued from page 79] 

work. Meanwhile, a laser in news- 
room receiving units, synchronized 
with the transmitter, exposes spe- 
cially treated dry photographic pa- 
per. An exposure takes about eight 
minutes as paper is inched from a 
500-foot-capacity cassette roll. The 
exposed section is developed as it 
passes through a heat processor. 
Laserphotos— glossy eight-by-10- 
inch sheets virtually duplicating the 
originals— are then automatically 
cut from the roll and the next 
transmission begins. Digital wire- 
photo networks will shorten the 
process to two minutes. 

The news service emticipated 
the demand for higher quality 
photos. Many newspapers are 
switching to offset printing, which 
provides sharper, clearer pages. 
Consequently, scientists at the Mas- 
sachusetts Institute of Technology 
began working with the AP several 
years ago to develop an improved 
wirephoto system. 

Improvements that were need- 
ed: Although one wirephoto meth- 
od, the K300 stabilization process, 
provides fairly high-quality prints. 



the wet-chemical development is 
costly. The dry-process Photofax 
has poor definition and an inade- 
quate gray scale. These techniques, 
and others, also produce scan lines 
on the paper. 

M.I.T. researchers turned to la- 
ser technology. Laser beams can be 
focused into extraordinarily fine 
points of light. In the Laserphoto 
design, the beam "wobbles" up and 
down as it sweeps a line— 1000 
times faster than its horizontal 
movement. This distributes light 
evenly over the height of each line. 

The device that "wobbles" the 
beam— and simultaneously varies 
its intensity to produce tone varia- 
tions—is called an acousto-optic 
modulator (AOM). The AOM is 
an optical cell that changes its 
ability to reflect light as current 
is applied to it. 

Laserphoto hardware, made by 
Harris /Radiation Division, will be 
modified slightly to receive high- 
speed digital transmissions. The 
digital network, besides being fast- 
er, is virtually immime to tele- 
phone line noise that can mar pic- 
ture quality. The combination of 
laser and computer technology will 
put a new look in the news photos 
you see every day. 
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Specially 
formulated 
to dissolve 
tar spots 
and loosen 
bug deposits 
on autos, 
cycles, 
etc. 





New system monitors 
the air in your tires 



LAMP 
AND 
BUZZER 
SYSTEM 




AIR-PRESSURE 
DETECTOR 



RECEIVER 



RECEIVING ANTENNA 



Bridgestone Tripguard system warns 
of low tire pressure (above) and is used 
with a special tubeless radial-ply tire 
with run-flat capability (right). A trans- 
mitter picks up signal from the valve, 
and passes it to the antenna. If receiv- 
er decides inflation pressure is too low, 
warning light flashes and buzzer sounds. 



Auto makers all over the world are 
looking for ways to eliminate the 
spare wheel. Now Japan's Bridge- 
stone Tire Co. has come up with a 
new system that looks promising. 
Whenever a tire is punctured, or 
has a serious air leak, a pressure 
sensor triggers a transmitter ( there's 
one inside each wheel cap). This 
signal is picked up by antenna un- 
der the rear bumper, relayed to a 
receiver inside the trunk. Result: 
an alarm sounds and a light flashes. 

And you don't have to stop at 
once and go to work with a hand 
pump. You can drive up to 125 
miles at speeds up to 50 mph with- 
out damaging the tire. It is then 
repaired (as conventional tubeless 
radials are repaired) or replaced. 
The TSG-1 tire (shown at right) is 
intended for compacts and smaller 
cars. A more rugged, elaborate type 
will be used for heavier cars. Its in- 
ner construction is special. A rein- 
forced layer of rubber is applied on 
the sidewalls so they will offer 
enough strength to nm flat under 
load in case all air is lost. A special 
breaker element runs from bead to 
bead inside the tire. It contains a 
rigid bead guard that effectively 
fixes the tire to the rim and pre- 
vents bead unseating during run- 
flat operation. 




You can turn off the buzzer as 
you drive to a service station, but 
the warning light stays on until the 
tire is repaired (or the tire's rec- 
ommended inflation pressure is re- 
stored). The Bridgestone TSG-1 
does not require special wheels but 
can be fitted on standard J-type 
rims, helping keep the cost down. 
The complete package should cost 
no more than $350 including four 
tires and the warning equir)ment.— 
Bob Dunham 
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Cri itarial 



What good is it if you sneak up on a deer but your rifle doesnt? 



Do your sneaking with our Model 
1 70 30-30 pump center fire. 
The Savage exclusive "Silent-Lok" 
Feature is one big reason. 

It eliminates slide handle rattle. 
Here's how: After you've worked 
the 1 70's action — and it's the fast- 
est 30-30 action anywhere — the 
slide returns to normal position 
and seats against a spring-load- 
ed device. This pressure holds 
the slide handle tight. Rattle- 
Free. 

You'll never miss a shot be- 
cause of slide handle noise 
And maybe you won't miss 
at all. Because the Savage 
170 is extremely acurate. 

Herb Joyner of Man- 
chester, Conn., gave the 
Model 1 70 his own special 
accuracy test. He sent 
as a target with a three- 
shot group made from 
50 yards through open 
sights. The group was 
just one neat hole. 
"I have never 




been able to attain this ac- 
curacy with two well-known 
competitive makes of rifle in 
x% this caliber even with aper- 

ture sights," Herb says. 
What does it cost? Sur- 
prisingly, just $1 13.55t. That's 
a $50 savings over the only other 
pump action center fire around. 

The 170 features machined steel 
receiver, top tang safety and it's 
pre-drilled for scoping low and over- 
the-bore. 

And for 1 974 there's the new Model 
1 70-C, a unique carbine version of the 
170, featuring a short (18- 2") barrel 
for fast action in heavy brush. 

Like most Savage guns the 170's 
are electro-cote finished. Thousands 
of volts of electricity help the finish 
permeate the wood for outstanding 
resistance to weather and wear. 

Now, if you like levers, look at our 
Model 99 series (and particularly the 
carbine-styled Savage 99-E). 

It is the only classic lever action 
that can handle high power loads 
like the 308. It also handles 250-3000 
(250 Savage), 300 Savage. 243 and 
308. Three models, including ejec- 
tor clip— $l55.00t to $185.00t. 

Bolt actions? "The Savage 340 
sells for a price that belies its 
accuracy," stated a leading gun 
writer. Yet the 340 has many of 






f 




the features of our world famous 
Model 110. Including Monte Carlo 
walnut stock. Chambered for 222 and 
30-30. Just $99.95t. 

Our Model 110 is the rifle that 
revolutionized center fire design with 
its unique headspace system. Result: 
the most accurate headspace you 
can buy. 

And the 1 lO's exclusive Satinslide 
bolt assures smooth, jam free action. 
The IIO-E, shown here, is offered 
in 30-06, $138.00t; 7 mm Rem, 
magnum, $l53.00t. 
Other bolt action models, in- 
cluding the new deluxe Model 1 1 1 
Chieftain, from $l67.95t to $i99.95t. 

Sneak up on your Savage dealer 
soon. If he is temporarily out of stock, 
delivery can often be arranged with- 
in days. 

And, for your free 24-page color 
catalog, write to Savage Arms, PS 10 
Westfield, Mass. 01085. Please in- 
clude your Zip Code. 




Sawage 



SAVAGE • STEVENS • FOX • SPRINGFIELD 



tAll prices shown are suggested retail prices and are subject to change. 
Slightly higher in Canada. Savage and the Indian Head are trademarks of 
Savage Arms. Westfield, Mass. 01085. Reg.U.S.Pat.Off.Marca Registrada 



Savage Arms, division ol Emhart Corporation 



Will the new converters bea health hazard? 



A Change 
for the 
Better 

The troublesome, costly-to- 
maintain wooden door to your 
basement may leave something 
to be desired. It's probably awkward 
to operate, leaky, dangerous for the 
children to play on, and not much 
to look at. 




Replacing it with a modern, all-steel 
Bilco Door gives you a better way 
out. You'll like the Bilco Door's neat 
trim appearance, easy operation 
and weathertightness. And while 
you are enjoying its benefits, it is 
paying for itself by saving you repair 
and replacement cost. 




And a Bilco Basement Door is also 
the ideal addition to your present 
home, or the one you plan to build. 
The direct outside access it provides 
supplements the interior stair, 
makes your basement useful, 
convenient and safe. Like adding a 
whole extra floor of living space to 
your home. 




The BILCO Company 
Dept. PS-104 

New Haven, Connecticut 06505 

Please send appropriate information and 
the names of local dealers. 
I'm interested in: 

□ Replacing a wooden basement door 

□ Direct basement access on home to 
be built 

□ Adding direct basement access to 
my present home 

Name 

Address 

City 

State Zip 



[Continued from page 78] 

erage sulfur level in gasoline 
is now 0.032 percent by weight. 
EPA estimates from its test results 
that an increase in gasoline sulfur 
content produces a proportionate in- 
crease in sulfuric-acid emissions. 
GM believes the effect is even worse 
than that. 

And the sulfur content in gaso- 
line may well increase. Last fall's 
oil embargo forced oil companies 
to shop in different parts of the 
world for oil. "Some of the oil that 
was subsequently imported to the 
U.S. contained a higher content 
of sulfur than oil from the Arab 
countries," says Ray Campion of 
the Esso Research and Engineer- 
ing Company. 

More problems 

This year about half the automo- 
biles manufactured in the United 
States will incorporate catalytic 
converters. Dr. West says the sul- 
furic acid they emit is in the form 
of a mist. "And these particles, 
although they are fine, are not 
gaseous and do not diffuse like a 
gas. So, what you're going to do 
is pump sulfuric-acid mist out into 
the canyon streets of Chicago, New 
York, and Detroit, where high con- 
centrations of sulfuric acid are al- 
ready in the air." 

During last year's Senate Public 
Works Committee hearings, GM 
President Edward Cole testified that 
emission tests of the GM-developed 
catalytic systems "showed that 
while there may be some possibility, 
there is little probability that road- 
side atmosphere levels of sulfates 
from converter-equipped vehicles by 
themselves will reach any threshold 
health levels." 

The EPA thinks differently. It 
claims that unless some device is 
developed to control these sulfate 
emissions, more than one year's ser- 
ies of cars equipped with catalysts 
could result in sulfate levels that 
could adversely affect health. This 
3'ear no immediate danger is feared 
because only every tenth car on the 
road will have the system, and the 
EPA contends that so few cars will 
not produce a hazardous level of sul- 
furic-acid mist. 

The sulfate threshold level for 
persons with lung diseases or heart 
ailments has been determined to be 
eight to 10 micrograms per cubic 
meter. With converters in general 
use for two years, says the EPA, 
pedestrians near busy expressways 
might be exposed to an increase 
of from two to seven micrograms of 



sulfate for about three hours a day. 
And people walking in downtown 
streets and shopping centers may 
be exposed to an increase of sul- 
fate levels as high as nine micro- 
grams per cubic meter. 

These sulfate levels can be ag- 
gravated by adverse weather con- 
ditions. For example, when there 
are light winds perpendicular to 
a highway, exposures could ap- 
proach 20 micrograms F>er cubic me- 
ter at homes close to the expressway. 

The EPA argues that if all cars 
were converter-equipped, their pre- 
vious figures would be quadrupled. 
Even after two years of converter- 
equipped cars, the agency claims 
short-term peak exposures (for less 
than an hour) would probably be 
sufficient to trigger asthmatic at- 
tacks or aggravate the symptoms 
that accompany chronic heart and 
lung diseases. 

EPA studies indicate that in 
sulfate-polluted urban areas, cata- 
lytic converters would, over a two- 
year period, probably increase sig- 
nificantly the number of days per 
year that persons would be exposed 
to threshold-sulfate levels. In July, 
the EPA started an extensive two- 
year pollution-detection program 
that will involve examining convert- 
er-equipped cars and monitoring air- 
quality levels near major highways 
and urban areas. 

What's in the air? 

An amendment to the Energy 
Emergency Act has extended the 
1975 emission standards for two 
more years, thus postponing more 
stringent emission controls sched- 
uled for enforcement in 1976 by the 
Clean Air Act of 1970. During the 
next two years, the EPA will 
implement the following accelerat- 
ed programs to help solve the sul- 
furic-acid mist problem: 

• Developing a sulfate-emission 
standard. 

• Developing a sulfate trap. 

• Desulfurization of gasoline. 
Opinions differ as to what will 

happen if no solution is found to 
the problem in two years and sulfate 
levels become dangerously high. 
The auto industry will obviously 
be reluctant to scrap the converter, 
particularly after millions of dollars 
had been spent on research and 
development. 

"But something must be done," 
says LSU's Dr. West. "All we're 
doing is trading one pollutant for 
another pollutant that could be 
much more dangerous." Q»] 
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POPULAR SCIENCE BOOKS 

Dept. P104, Box 226, Manhasset, N.Y. 11030 

Please rush my copy of DeCRISTOFORO'S COM- 
PLETE BOOK OF POWER TOOLS (Book No. 084) 
postpaid. I enclose $9.95 in full payment. 



Name- 



Add ress- 
City 



-State. 



-Zip- 



Money back in 10 days if not completely satisfied 



Aim 



A MAIL THIS 
COUPON 
TODAY 



Whether you want to do fancy power tool work, routine 

jobs, or even if your worlishop Is still in the planning stages — 

R. J. DeCristoforo is the man to talk to. 

Fellow craftsmen have called R.J. DeCristoforo "the outstanding tool authority in the 
world," (R. R. Stevenson, Popular Science Magazine) . . . "the very best in his field," 
(Jay Hedden, Workbench Magazine) . . . and "one of America's most respected workshop 
writers," (Ralph Treves, Home Workshop Authority). After reading this book, you'll find 
that he has some of the most ingenius uses for electrical power since the light bulb. 

In this superb book he not only shows the orthodox uses of sanders, drills, lathes, saws 
and all the other power tools, but he also uses his amazing ingenuity to double and even 
triple the jobs any power tool can do! Why, when he stands before a table saw, it becomes 
a sander, drill and lathe too! How? It's all in the book. 

Cuts to kerf curves — and everywhere in between 

Here too are secrets that will launch you into fields of woodworking you probably think 
only the pros can handle. You'll learn "kerf curving"— the easiest way around to bend wood 
without steaming it. Cutting true miter joints, dovetail, ratchet and other joints becomes a 
cinch. Ripping, squaring board, leveling, tapering, extensions, compound angles, slots, 
dadoing, notching, patterns — you name it and quick as a jack-rabbit, you'll 
be doing it. 

You say you're just beginning with power tools, or you want to add to, your 
present shop, or you want to replace a tired machine? Do your tools need 
adjustment? R. J. DeCristoforo tells you what to look for when buying, 
and how to keep your tools in top working condition. 

Over 1SQQ how-to photos and construction 
plans... 448 big 8" by 10" pages... tables 
and charts of saw blades, drill sizes and 
much more. 

l^\S\^JQSJ Detailed coverage 

of 21 portable and 
stationary power tools 

Table saws 
Radial arm saws 
Jig saws 
Band saws 
Drill presses 
Lathes 
Jointers 
Shapers 
Bench grinders 
Belt sanders 
Disc sanders 
Portable circular saws 
Saber and bayonet saws 
Drills 
Routers 
Belt sanders 
Pad sanders 
Disc sanders 

Polishers 
Hand grinders 
Flex shafts 





THE WORKING PAHTS OF A BELT SANDER 



HASIC PARTS Of THE TABLt SAW 
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BEFORE YOU DECIDE TO KEEPTHAT STOCK MANIFOLD... 
HERE'S WHY WE THINK YOU SHOULDN'T 




• We re involved! You d look hard to locate an automotive induc- 
tion system need or trend that we re not into or aware of: Racing, 
Street, Ecology. Emissions. Economy, Marine. 

• An Edelbrock manifold is not just a mount for a 4-bbl carbu- 
retor. Up to 200 separate steps go into its manufacture; 150 or 
more people are actually doing things for or with that manifold 
during the build-up process; a run, or group of manifolds of a 
particular model has a gestation period of 30 days from begin- 
ning core to packing for shipping. 

• From first germ of an idea to production samples involves 17 
R&D steps— many of which may be repeated (One very diffi- 
cult design took us 2'/? years before ready for release ) 



• Before marketing any new model, we spend hundreds of hours ^ 
daring the design not to work— an analytical introspection, if 
you will. 

• Our testing parameters are vast. (We have 20 dynamometer ^ 
test engines. 17 test vehicles that are chassis dyno 

regulars! ) 

• As much thought is tied into your manifold as one designed for 
Grand National Champions Benny Parsons, Cale Yarborough 
and Bobby Allison. 

• We make 94 different manifolds to suit 94 uniquely different 
purposes. By year's end, that number will reach 106. 

• Our roots go deep, spread far We re sometimes consultants 
to Detroit on advanced engineering concepts. Patented fea- 
tures make our manifolds function better Edelbrock's the com- 
pany that s getting awards for product design. THAT'S WHY 
WE CAN SAFELY ASK YOUTOSUBSTITUTE OUR MANIFOLD 
FOR THE STANDARD ONE THAT CAME ON YOUR CAR ... 



Write for all-new 1974 catalogue and color decals, $1.00 ppd. 




WHAT WILL EDELBROCK THINK OF NEXT? 

41 1 Coral Circle El Segundo. Ca 90245 Dept. PS 1074 



PERSONAL-USE REPORT 

$35 chain saw- 
gutsy 
and basic 




I've tested a lot of saws, and 
the $34.95 price tag on the new 
Remington Limb N' Trim left me 
skeptical. But the little electric sur- 
prised me— it's gutsy and amazing- 
ly basic. 

The saw frame is plastic, but 
whacking it around didn't seem to 
bother it. The blade bar extends 
only 71/2" from the frame, but 
that's plenty for most yard jobs. 
The oiler is a soft plastic container, 
and you push on the filler cap for 
oiling. This works as well, or 
better, than a lot of complicated 
oil pumps I've seen. 

I gave the little Remington a 
merciless workout on the pitchy 
wood of a sprawling evergreen. It 
got in there and worked without 
even retting warm— and it was fast. 



Little electric is double-insulated, 

weighs 6% lb., has a 1^-hp motor. 



Next, I tried it on a hard-maple 
log off the woodpile. The six-inch 
log sliced like sausage. I rammed 
in the bucking teeth and levered, 
but the saw just steadied down and 
kept on cutting. 

Durability? Certainly a lot de- 
pends on keeping it sharp and on 
your own common sense. My guess 
is that for average yard trimming, 
firewood, or trimming Christmas- 
tree butts in the living room, the 
saw would last most householders 
at least 10 years. 

The motor is labeled "double- 
insulated" and the plug has only 
two prongs. Directions advise 
against cutting in the rain. 

No one, including Remington, is 
saying that this 6%-lb., l^/^-hp. 
saw is intended for all-day, big- 




Hard-maple log turns into slices at a 
good clip. Note saw's thumb oiler. 



production tree felling, or even 
heavy log cutting. If you need a 
big saw, that's what you should use. 

But for trimming and firewood 
tasks, or even rough carpentry with- 
in power-cord range, the saw will 
delight you and perform faithfully. 
It's made by DESA Ind., Inc., 
Power Products Div., 25000 S. West- 
ern Ave., Park Forest, 111. 60466.— 
E.F. Lindsley 
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Or I Mterial 



Sylvania goes one better. 




V 



TV reception simulated 



We give you two TVs instead of one. 



With Sylvania's Master TV Career Pro- 
gram you get not just one but two TV 
sets to build. Color and Black & White. 
Both Solid State. 

With all Sylvania Career Pro- 
grams you get our exclusive Autotext 
method of instruction, a modem, 
step-by-step approach to learning, 
which gets you through the basics of 
electronics quickly and easily. 

An optional Cassette System, a 
technique that adds an extra dimension 
to learning. It's almost like having an 
instructor right in your own home. As 
you play the tapes, he'll guide you 
through your lessons, explaining as 
you read, going over schematics and 



reinforcing everything you leam! 

Plus a choice of Programs that 
can lead to any number of career goals. 
In TV, communications, automation, 
digital and solid-state electronics. And 
in fields you haven't even dreamed of. 

Plus specialized advanced train- 
ing and carefully-engineered Project 
Kits for that "hands-on" training you 
need to make it in the world of 
electronics. 

Throughout your training, 
Sylvania makes that extra effort to go 
one better. 

Send the card or mail in cou- 
pon today for our FREE Catalog. And 
go with Sylvania. 



SVIWANIA Technical Schooisl 

Home study Division 700-410-0 ■ 
Sylvania Technical Systems, inc ' 
909 Third Avenue 
New York. N V 10022 

Please send meFREEillustrated career 
catalog I understand that I am underno 
obligation 

Name 



Address _ 



City. 



State. 



-Zip. 



Age. 



Veterans ChecK here □ 



SQsyu/ANiA 
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A word from Phyllis Diller: 
I use NAVAL JELLY® rust 
dissolver on everything we 
have that gets rusty. You just 
brush it on. Then wash it off. 
Rust is gone. Fang is getting 
a little rusty. I wonder if it 
would worldj^him. 




For sale wherever fix-it products are sold. 
Woodhill Chemical Sales Corp. Cleveland, Ohio 44128 
World s Finest Fix il Products 



HELP 

FOR 
YOUR HOME 



★ ★ ★ ★ ★ 



For everything to 
fix up and keep up 
your home, visit 
your local 



★ ★ ★ ★ ★ 



HARDWARE 
STORE 



... a mennber of 
National Retail 
Hardware Assn. 




To apply pumice, pile half a cup in cen- 
ter of two or three layers of burlap. Fold 
up ends and tie into a bag like the one 
held in photo at right. 



Pumice makes 
painted decks 
skidproof 

Falls are the most frequent cause of 
home accidents and fatalities— and 
the culprit is usually a slippery sur- 
face. Such hazards may develop 
slowly (as surfaces wear too 
smooth) until discovered via a 
bruise or broken bone— and possibly 
even a lawsuit. 

To minimize the danger, check 
both the interior and exterior of your 
home for potential hazards, giving 
special attention to laimdry, base- 
ment, and garage floors. Decks, en- 
trance steps, pool aprons, and div- 
ing boards can become treacherous 
when wet; test them after a hosing. 

Any surface that can be painted 
can be inexpensively skidproofed. 
The two-step process consists of ap- 
plying a good paint, then dusting a 
light coat of pumice stone over it. 



Paint small sections at a time and du; 
pumice onto paint at once. Light, eve 
coat looks best, but pumice that piles u 
in spots will even out. 

The fine particles embed themselve 
in the paint film, resulting in a high 
friction coat that gives safe footing 
Pumice is finely-ground volcani 
rock, sold in hardware and pain 
stores for about $1 a pound (if 
used to give a soft sheen to hand 
rubbed furniture) . Its light gra; 
tone blends with any paint color. 

Select the paint for the type o 
surface and intended service; follo\ 
label instructions. Most types can b 
used, including varnishes and syn 
thetics, and you can apply wit] 
brush or roller. The main considera 
tions: that the paint have a goo< 
body and that it doesn't dry rapidly 

Depending on temperature, hu 
midity, and paint type, you'll quick 
ly leam how large an area to wor] 
at a time, and how to dust on ai 
even coat. Any pile-up of excess pu 
mice will wash or blow away. Stii 
ring the pumice into the can of pain 
isn't recommended, since this leave 
a film over the particles, reducing el 
fectiveness. 

Fine sand could be used, but th 
rougher surface isn't as comfortabl 
on bare feet, and the larger grain 
break loose.— Phillip N. Clark 
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Win one of o cars 





AMC n 75 Matador 

OR ONE OF MORE THAN 1500 OTHER PRIZES! 



Fall Hardware-Mousewares 
Week 1974 is sponsored 
by the National Retail 
Hardware Association and 
its 25 affiliated associations 
through more than 18,500 
member stores everywhere. 




Eight beautiful new 1975 AMC Cassini Matadors will 
be given away, plus more than 1,500 other prizes. 
Simply fill out the prize entry coupon below and 
take it to your local NRHA Hardware/Housewares 
store. You'll save on famous brands and you may 
win a prize. Enter the big sweepstakes. . . 
nothing to write, nothing to buy. 

FALL G0LDEN 
VAUJEDAYS 



ENTER NOW! To win a beauti- 
ful new AMC Cassini Matador, 
or one of more thian 1 ,500 other 
prizes, simply fill out tfiis coupon 
and deposit it at any participating 
Hardware/Housewares store 
displaying tfie Fall Golden Value 
Days symbol, anytime from 
Sept. 26 to Oct. 12. 1974. 
It's easy! No purcfiase required 
and no slogans or jingles to write. 



ENTER NOWl EASY TO WINI 



Name. 



Address. 
City 



.State. 



-Zip. 



Dealer's Name. 



Dealer's Address. 
City 



State. 



Zip. 



1974 Hardware/ Housewares Contest subject to federal, state and local laws. Not open to 
contestants where participation is prohibited. All prizes will be awarded on a national basis. 
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New medium for the message 

You don't expect a world's fair to be 
sobering. But I've just come from Spo- 
kane's Expo with a fresh appreciation 
of the problems inherent in Western 
Civilization's obsession with techno- 
logical progress. The fact that the in- 
dustrial world is at last facing up to 
these problems proves oddly exhilar- 
ating. Both industrial and national ex- 
hibits — usually self-congratulatory at 
such affairs — tend to be self-critical 
here. Though the fair's stated theme 
— "Celebrating Tomorrow's Fresh New 
Environment" — Is hopefully upbeat, 
the emphasis in most pavilions is on 





today's grim realities. 

Another paradox: The fair site is 
so magnificent that it fights the theme. 
With the glacier-green Spokane River 
boiling and thundering around islands 
on the brink of a mid-city waterwall, 
it's hard to accept that we have prob- 
lems with water resources or power 
generation. But these and other eco- 
logical concerns are hammered home 
in display after display, as each in- 
dustrial nation— Japan, West Germany, 
Russia — bares its soul in a healthy 
mea culpa, documenting how "prog- 
ress" has raped the land, and what 
steps must be taken against further de- 
spoiling and pollution. The handsome 
U.S. pavilion — the open-air tent in our 
photo — is especially eloquent about 
what we almost lost. 

Much of Expo '74 looks like PS in 
3D. Several pavilions, including Ford's, 
are frame-hung domes, evidently influ- 
enced by the plans we published in 
Nov. '72. There are also a couple of in- 
flatables, like the one we offered in 
July '73. And most exhibits treat sub- 
jects long familiar to PS readers, such 
as alternate energy sources (atomic, so- 
lar, wind power). Power-tool craftsman- 
ship is in evidence as well, both in in- 
ternational wares and in local sculp- 
tures. If you've saved any vacation 
time, this month's your last chance. 
Once Expo closes, Nov. 3, the grounds 
will be converted into a vast riverside 



park and civic center — a shrewd and 
heartening route to urban renewal. How 
long should you allow? At a trot, you 
could do the fair in two days but, to 
do it right, allow three. 

It's leaf time, again 

I've been reading an interesting folder 
called "The Toro Guide to Lawn 
Cleanup." Aside from illustrating the 
company's shredders, blowers, and oth- 
er machines, it contains general tips 
on selecting the right gear for your 
lawn, and on how to make compost. 

When is a blower better than a vac? 
For very large or uneven lawn areas 
with many obstructions. A blower must 
be able to blow more than leaves; it 
should be able to pile clippings, twigs, 
and yard debris into one central col- 
lection area. Then you'll want an ex- 
tension-hose accessory to turn the 
blower into a vacuum for fast bagging. 
For a copy of the folder, send 10 
cents to Toro Co., 8111 Lyndale Ave. 
So., Minneapolis 55420. 

Washable furnace filter 

As we remind you in this issue's home- 
heating section, now's the time to put 
your furnace in trim; and if you have 
forced-air heating, make sure your 
filters do their winter job of trapping 
dust, lint, and pollen. A new type con- 
sists of layers of aluminum baffles (in 
a staggered pattern) coated with ad- 
hesive. This coating is water-soluble, 
so to clean the filter you spray it with 
a hose or flush it in a faucet stream. 
The adhesive washes away with all the 
impurities it has collected; you spray 
on a new coat and replace the filter. 
For more data, write Research Prod- 
ucts Corp., Madison, Wis. 53701 for 
form MV1854. 



The art of staying put 

Three of the best booklets of home- 
remodeling ideas I've seen have just 
been published by American Plywood 
Assn., 1119 A St.. Tacoma, Wash. 
98401. They're all based on the sound 
premise that America's frantic hous- 
ing mobility can't continue. Until 
mortgage money and housing starts 
tightened up, the solution to a family's 
outgrowing a house was to move to a 
bigger one — usually in another neigh- 
borhood, often in another city. 

No more. It's usually more practi- 
cal, now, to remodel— and each of 
APA's booklets focuses on a different 
approach to improving what you've 



got. "The Art of Adding On" proposes 
the extreme solution: enlarging your 
house with a major addition — and if 
you think you've considered all pos- 
sibilities, wait till you see the imagina- 
tive designs here — new wings that not 
only complement but wholly transform 
the original house. 

Less ambitious? The second booklet 
is called "Easy Changes, Large and 
Small," and concentrates on conver- 
sions, such as finishing off an attic or ga- 
rage. The third narrows the focus still 
further: "Some Solutions for Clutter" 
sketches up a couple of dozen storage 
built-ins. 

Booklets are 50 cents each or — a 
true bargain if you're amassing general 
home-improvement data toward future 
projects — all three for a buck. 

Things to write for 

• Six how-to pamphlets give detailed 
instructions (and show tools you'll 
need) for common home improve- 
ments: how to miter and cope; hang 
shelving, wallpaper; build storage areas, 
cedar closets, drawers. Send 10 cents 
for each topic to Stanley Tools, Box 
1800, New Britain, Conn. 06050. 

• New remodeling idea book with 16 
colorful pages of outdoor projects, 
room additions, plus helpful grade and 
species selector charts. Send a quarter 
to "Improve Your Home," Western 
Wood Products Assn., Yeon BIdg., 
Portland, Ore. 97204. 

• Informative folder shows how to 
check whether your tires need replac- 
ing, since bald tires are 44 times more 
likely to have a flat or blowout. Even 
the propaganda for choosing retreads 
is interesting. Free from Tire Retread 
Info Bureau, Box 2602, Washington, 
D.C. 20013. 

• Data-packed wall chart titled "How 
to Pump It," with many sketches on 
how to rig pumps for irrigation, gar- 
den pools, low-spot, cellar, and cess- 
pool pumpout, is offered by Labawco 
Pumps, Belle Mead, N.J. 08502. Send 
two 10-cent stamps. 

• Another sidelight to this Issue's 
heating-efficiency section is a booklet 
listing annual heating/cooling savings 
for 115 U.S. cities, when 6" of attic in- 
sulation is added. Write for free copy 
of "Old Farmer's Almanac Guide" 
from Home Institute, Certainteed Prod- 
ucts Corp., Box 860, Valley Forge, 
Pa., 19482. HE 
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Stanley gives you more of a 
hammer Jree plans prove it. 



ils a hammer just a hammer? No 
way! Take this butcher-block 
»:able for instance, where you've 
got a lot of 8 penny nails to drive 
i n. Your arm will tell you, right 
away, that you'd better use a 
fluality hammer - a Stanley. 

You see, Stanley makes 
nammers with better balance and 
neft. Which means you're able to 
Hrive those nails in fast and easy, 
^d on the mark. And you 



r TABLE 
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won't end up with a tired, shaky 
arm or a sore, tingling grip. 

Along with 
a better design, 
Stanley gives its 
hammers a rim 
tempered face. 
That's a feature 
no other hammer 



has. In case you strike a foul 
blow, there's less chance of a 
steel chip to fly up at you. (Of 
course, you should always wear 
safety glasses anytime you use 
any striking tool.) 

Find a store with a good 
tool department, you'll find 
Stanley hammers. 
Look at them. 



hammers. Quality you know will 
help you do things right. 

As for the butcher-block 
table and benches, you can put 
them together for around $60 in 
materials. And 





you'll have a lot of pleasure 
Heft them. You'll see that Stanley doing it. To get the free plan, 
packs a lot of quality into its send your name and address to 

Stanley Tools, Dept. T 1 , New 
Britain, Conn. 06050. 



STANLEY 




helps 
you do things 
right. 




8^ 



INSXaNT 

ONe-SiDeD 
FnSTeNlNG 

The simple way of fastening 
two surfaces togettier 
securely from one side. 
Replaces screws, soldering, 
nuts and bolts. Every home 
and workshop needs one. 




Available in 
hardware depts. & j 
hardware stores 



I Cut out and tend this coupon for FREE | 
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US M Corporation Dept. PB | 
Box 1139 Reading Pa 19603 I 
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Operation ID- 
if your town 
doesn't hove it 
your tineft risks 
ore higlier 



New statistics indicate U.S. crime 
is no longer just an urban scourge; 
it's on the rise in smaller communi- 
ties as well— and the biggest threat 
to us all is burglary. An aware citi- 
zen can arm himself against this 
menace without risking violence. 

The weapon? An engraving pen- 
cil. You may already own one. If 
not, you can borrow one from most 
insurance agents, since their nation- 
al association (NAIA) is sponsor- 
ing anti-theft programs in over 
1000 communities. Just engrave a 
personal ID number on all your 
stealable items, then display a 
window sticker to warn burglars. 



Electric engraver is crime-fighting tool, 
marlcing identifying number on all steal- 
able items in home and shop. 

NAIA asserts this is a major de 
terrent: In Wichita some 30,000 
homes sport Op-ID decals; only 
three have been burgled (out of 
6000 home burglaries in the past 
two years) . Of the six marked items 
stolen, three were recovered. Other 
cities file similar reports. 

Which ID is best? Not your So- 
cial Security number. Any ID 
should help police locate you 
wherever your property turns up 
and federal law prohibits tracing 
citizens through Social Security. In 
stead, engrave your telephone num 
ber, including area code. This h 
instantly usable.— AZ Lees 



To get a program started: If there's no local organization of NAIA members, 
get one of your town's insurance agents to serve as chairman of an Op-ID pro- 
gram. Publicity is the key to community-wide success: Arrange for 30-second 
public-service announcements on local TV, and furnish the town newspapers 
with full information. Secure cooperation of your police department. Maintain 
close liaison with them to publicize stories on stolen property recovered 
through Op-ID. Volunteer to speak to service clubs and church groups. Educate 
participants in protective procedures: never engrave on a removable part, and 
list each item's replacement value on an inventory form. Agents can order Op-ID 
promotional material (sample speech, press releases, TV-spot film, etc.) from 
Alex Picone, Director of Public Relations, NAIA, 85 John St., New _ 
York City 10038. Minimum supplies to establish a program cost 
about $34. This includes two engraving pencils, 100 statement 
stuffers, 200 window stickers (see shield at right), and householder 
inventory forms. As community response builds, you can finance 
additional supplies via service clubs, neighborhood action groups. 




Ybu gotta try it to befieve hi 



1 BELIEVE " 

Mr. Melvin Moelius 



1 BELIEVE" 

Mr. William Finger 




Whammer^ NAIL GUN 

DRIVES NAILS 

WITH A SINGLE STROKE! 



PERFECT FOR PANELING! Profeasional carpenter or do-it-yourselfer-you can 
nail up paneling easily, in minutes, with this new tool. Glue, hammer, nails, nothing 
panels like Swingline's Whammer 2001 nail gun. (Many other uses, too!) You'll find 
it easy to use as a staple gun. No mars, dents, 
scratches, bent nails or bashed fingers. Counter- 
sinks wood-toned nails so there's no setting or 
filling. Swingaway bottom makes loading quick 
and easy. Try it. You'll believe. Don't use a hammer, 
use the Whammer. 



n9.95 

SUGGESTED RETAIL 

Includes reusable case, 
instructions, introductory 
box of Whammer'" nails. 
Whammer 2001 nail gun. 

IDiv. Of Swingline Inc., 32-00 Tskillman Avenue, Long Island City, N.Y. 11101 
I LOOK FOR IT WHEREVER YOU'D BUY A HAMMER OR WALL PANELING. 



Whammer 




M 
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WORDLESS WORKSHOP 



S25 to D. B. Lewis of Marietta, Ga., for idea Doty adapted. Send your 
idea to Wordless, Popular Science, 380 Madison Ave., New York, N.Y. 
By ROY DOTY 10017. Only purchased ideas can be acknowledged; none are returned. 
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BLACK & DECKER 
INTRODUCES AN INCREDIBLE 
PAINT-SPRAYING SYSTEM. 

It's easy to use. It sprays latex as well as oil. It 
needs virtually no cleaning. It does a multitude of other jobs. 
And it costs under $50 . 



m the past, you had a lot of reasons 
) at to own a paint sprayer. 

They were expensive. 
Heavy. And mostly, they sprayed 
tnly oil paint. 

No more. 

Black & Decker's come up 
vith an incredible new^ home 
iaint-spraying system. 

It's powerful enough for the 
iigger jobs. 

Compact enough for those 
imall, hard-to-paint 
obs, like shuttei-s or 
vicker furniture. 

It'll spray 
ntex as well as oil- 
iased paint. 

And it costs 
inder $50. 

It's powered 
[•y an efficient, 



pistoii-dnven air compressor— 
not a diaphragm — for greater 
reliability. 

It comes with inexpensive, 
throw^away nozzles for easy 
cleanup. You can start with a fresh 
nozzle for each job, with no clog- 
ging or spatteiing. It'll give you 
that "prof essioniUly sprayed" —.^i ■ 
look that a piiint sprayer 
should give you. 



But one of the best things 
about it is that the compressor 
itself can be a wonderful new 
source of power around your 
house. For those annoying jobs 
you nevei" seem to have the right 
ecjuipment for. 

It can inflate just about 
anything from bicycle 
tires to basketballs. 

With optional garden 
nozzle, it can sj^ray shrubs 
and trees. It can even drive 
our optional caulkhig gim. It's 
the new home air system, 
from Black & Decker. It 
paints. It sprays. It inflates. 
All for under .$50. 
Now you've got a lot of 
good reasons to own a paint 
sprayer. 




Universal 
Spray/Inflator 
#7761 



Expect the best from Black & Decker, for less than you'd expect. <3> Blacks. Decker. 

"or your nearest Black & Decker Dealer, call 800-243-6000 FREE, day or night. In Connecticut, call 1-800-882-6500. 



how to 

FIX n FASTEN IT 
FASTER, BETTER, 
CHEAPER!! 

WITH AN 




HEAVY DUTY 




'/\ / 

ll'j I 

l\ SHpleSc«s 
'B I ffoml/4-to9/16", 

STAPLEgf - 

GUN 'ff/i SHOOT A STAPLE 
WHEREVER YOU'D DRIVE A NAIL! 





LIMITED TIME ARROW SPECIALS FEATURED AT 
YOUR LOCAL DEALER FOR FALL HARDWARE WEEK 




Plus each special 
contains 
BONUS COUPON 
WORTH $2.14 
towards purchase 
of ARROW 
107C STAPLER 
and Box of 
1,000 STAPLES. 



No. T-SOFS SPECIAL 



JT-21C SPECIAL 



T-59FS SPECIAL 



Built-in bib 
gives neat 
sweep 



Install a bib on a rectangular 
trash container, and you have an 
easy-to-use, back-saving, direct 
sweep-in for trash and leaves. 

It's easy to make: Drill a hole 
in a scrap piece of 2-by-4 to use as 
a guide in drilling the 1/4" holes at 
exactly the same location on each 
side of the container. Drill these 
holes at a point that will carry the 
dowel or broom-handle section high 
enough so that the bib will flip 
over inside the container. 

Drainboard trays have ribs 
derneath for strength. Notch 
dowel so the ribs set into 
notches. The bib can be fastened 
with small nails or glued with con- 
tact cement.— WtZ/iam G. Waggoner 



un- 
the 
the 




Bibbed trash container lets you do 
clean-up chores effortlessly: Just drop 
container on side, flip bib, and sweep. 




Trash container can be purchased with 
wheels— or install your own by drilling 
holes near bottom for axle. 



RECTANGUUIt^ 
TRASH CAN 

V. X r LAG 
f^«RJWS (2) 




r DOWl 
OR BROOM HANDLE 



AVAILABLE AT ALL 
HARDWARE. BUILDING MATERIAL 
LUMBER, STATIONERY, 
VARIETY, RETAIL AND 
CHAIN STORES EVERYWHERE. 



•J 



271 Mayhill Street. Saddle Brook, N. J. 07663 
fn Canada: 650S Melropolllan East, Montreal 458, Que. 



The Standard of Excellence By Which All Others Are Judged 
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USE THIS COUPON 
TO MAKE ALL YOUR 
HANDYMAN PROJECTS 
EASIER AND MORE 
PROFESSIONAL THAN 
EVER BEFORE - WITH 
THESE GREAT 
POPULAR SCIENCE 
SKILL BOOKS! 





r 



POPULAR SCIENCE BOOKS 

RO. Box 226. Manhasset, N.Y. 11030 



P1074 



I've circled the numbers of the Popular Science Skill Books 
I want at $3.50 each. Please send them to me postpaid. I 
enclose $_ in full payment. 



014 



015 
027 



018 
040 



019 
041 



025 
049 



026 



Name- 



Address. 



City_ 



State- 



-Zip. 



GUARANTEE: If I'm not completely satisfied with any book, 
I may return it within 10 days for a full refund. 



Ten great Popular Science Skill Books-packed 
with easy-to-follow tips, techniques and short- 
cuts to make all your how-to projects easy as 1-2-3 



LAVISHLY ILLUSTRATED * BIG BVa x 9V4 SIZE * HARD-GLOSS PAPER COVERS * ONLY $3.50 EACH 



CftBlN 



or 



mm 



,^ HAND and 
POWER TOOLS I 



HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME by 
Harry Walton. Build your own vacation home for as little as $1000. You get com- 
plete construction methods for foundations, porches, fireplaces, chimneys, paneling, 
siding, more. Sites, plans, materials, utilities, financing. 



PUUMBIIMG, 
HEATING, AIR 
COIMDITIOrJIIMCS 



'fe"(oB«ldWOi^-= 

FURNITURE 



HOME ^ 

(3U10E 



i 



HOW TO USE HAND AND POWER TOOLS by George Daniels. How to 
choose, use, take care of all tools. Hand tools: hammer, saw, chisel, plane, more. 
Power tools: sabre saw, drill, router, sander, lathe, more. How to set up a power 
shop, safety practices, money-saving Ideas, shortcuts. 

WtM HOW TO BE YOUR OWN HOME ELECTRICIAN by George Daniels. 

Covers tools, codes, types of wire, house wiring, service wiring, outlets, plugs, 
switches, fixtures, doorbells, fuses, electric motors and more. Also, basic electrical 
theory, safety information. NEC requirements. 

HB HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo. Use 

just three basic elements— slabs, rails and legs— and build tables, chairs, cabinets, 
desks, more. Complete information on construction, tools, wood, hardware, fasten- 
ers, fixtures. How to adapt standard components in new ways. 

HH HOME AND WORKSHOP GUIDE TO SHARPENING by Harry Walton. 

How to sharpen every tool and utensil in workshop, yard, kitchen: hand and power 
saws, chisels, planes, power tool accessories, drill bits, kitchen knives, scissors, 
a xes, s hovels. How to use honing, hollow grinding and sharpening tools of all kinds. 

HH HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING by 

George Daniels. How to do your own maintenance, repairs, installations. Principles, 
tools, techniques. Step-by-step instructions. Plumbing: fixtures, drainage, septic 
tanks, more. Heating: electric, gas and oil heating, more. Air conditioning: systems, 
room un its, more. 

HI HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand. Finish 
new wood, antiques, restore marred surfaces. How to use wood fillers, bleaches. 
How to apply shellac, varnish, lacquer, enamel, do novelty finishes including 
French p olishes and glazes. 

HHhOW to work WITH CONCRETE AND MASONRY by Darrel! Huff. 

From patio or barbecue to foundation. Step-by-step instructions for building forms. 
How to use transit-mix concrete, mix your own. How to pour, reinforce, cure, trowel, 
texture, color concrete. How to lay bricks, block, stone, flagstones, top and water- 
proof a wall. 

HH HOW TO DO YOUR OWN PAINTING AND WALLPAPERING by Jackson 

Hand. Paint, finish floors, hang wallpaper with the ease of a pro. Prepare surface, 
paint interior, exterior, doors, windows, trim, finish floors. Cut wallpaper, match, 
paste, cope with corners. Choose brushes, applicators, senders, primers, paints, 
wallpape r. How to use color effectively. 

SI HOW TO MAKE YOUR OWN RECREATION AND HOBBY ROOMS by 

Ralph Treves. Convert your attic, basement, garage, breezeway into a fun room 
easily, inexpensively. Complete instructions on carpentry, masonry, insulation, wir- 
ing, heating, decorating, more. Floors, walls, windows, doors, dormers, storage ideas. 



MOW TO oo| 
■•■1-1:10 r-i^vNl 
I WOOO FIIMISHlrtlGl 



CONCRETE 
, MASONRY I 
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Oil-burner 
clock: 
eye on 
heating 
efficiency 

There's no way you can tune 
your home heating system to peak 
efficiency without some precise 
method of measuring fuel consump- 
tion. That's what this simple oil- 
burner clock is for. It lets you keep 
a running day-by-day check on con- 
sumption. This in turn makes it 
possible to measure the effect of 
your efforts to save fuel. 

Even the experts don't always 
agree on what saves fuel and what 
doesn't. But with this clock you 
can decide for yourself, for ex- 
ample, whether you can save fuel in 
your home by lowering thermostat 
settings at night. Here's how: 

Wire an outlet in parallel with 
your oil burner. Make sure to tap 
into the burner circuit, not the fan 
circuit. At night, before you go to 



bed, plug a self-starting electric 
clock into the outlet. Now every 
time the burner cuts on, the clock 
will run. Next night, check the 
clock to see how long it has run. 
Record the time, and reset the 
clock for another day's run. 

In itself, the time you have re- 
corded means very little. Obvious- 
ly you'll burn more fuel on a cold 
day than a warm one. You have to 
relate consumption to outside tem- 
perature. So look up the degree- 
day listing published daily in your 
local paper. Divide this number by 
the time your furnace ran for the 
day. The resulting number will be 
a constant (degree days per hour of 
running time). The higher the 
number, the better your efficiency. 

Note: If you want to find out 
what your efficiency is in terms of 
degree days per gallon of fuel, do 
this: Check your burner nozzle. 
Stamped on its side should be its 
gallons-per-hour rating. For exam- 
ple, a .75 marking means your burn- 
er uses % gallon per hour. Multiply 
this number by hours of running 
time and you'll know how much 
fuel you burn in a day. Divide that 
figure into the degree-day listing 
and you'll know your burner's con- 
sumption rate in degree days per 
gallon.— Fran^ P. Clements 




Self-starting electric clock plugged in 
to outlet you wire Into burner circui' 
keeps track of burner running tinne. 



Now. Everything you need to 
shut John up once and for all. 

Our Fluidmaster Ballcocks have been shutting up leaky Johns for 16 years 
Now we're introducing our new Flusher Fixer^^ Kit to stop his other 
noisy complaint. The weeping of a leaky flush valve. 

The Flusher Fixer^*^ Kit is a combination flapper and sealant- 
moimted stainless steel replacement seat. It eliminates leaky flush 
valve seats, outdated tank balls, flabby flappers, tangled lift 
wires, and misguided guides. With the Flusher Fixer^^ 
Kit, the captive flapper and seat always stay in perfect 
alignment, to finally put an end to handle jiggling. 

No tools are required to install it. And because 
you don't need to remove the tank from the bowl, 
there's no risk of cracking your toilet. 

You'll find the Flusher Fixer^'^ Kit wherever 
Fluidmaster Models 100, 200, and 400 
Ballcocks are sold. 





fluidmaster; inc. 

1800 Via. Burton, P.O. Box 4264 
Anaheim, California 92803 





John iM¥w hod h so good. 
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The belter the equipment 
fhe belter you'll be equipped. 



You build and keep some of the finest tech- 
nical equipment made when you enroll in 
an NTS Home-Study course. And it's usually 
the same equipment you'll use on the job. 
It will help you acquire first hand experi- 
ence and knowledge — help prepare you for 
a variety of exciting technical careers: 

ELECTRONICS DIVISION. Build fantastic 
array of electronic equipment from Digital 
Color TV to AM-FM Stereo, and more. 

MECHANICS DIVISION. Learn engine diag- 
nostics, receive 9 in. Automotive Oscillo- 
scope, test instruments, mechanics tools. 

AIR CONDITIONING / REFRIGERATION / 
HEATING DIVISION. Train with Hermetic 
Unit Analyzer, Leak Detector, Soldering Kit 
and more. 



HOME APPLIANCE DIVISION. Exclusive 
NTS Circuit Trainer makes learning easier, 
faster. Also receive professional Multimeter. 
LOWER TUITION FOR YOU 

We employ no salesmen, pay no commis- 
sions. You receive all information, all train- 
ing, by mail only. Make your own decision, 
your own comparisons. Send card today or 
write direct for catalog on your choice of 
course. No obligation. No salesman will calL 

APPROVED FOR VETERAN TRAINING 

Get facts on new 2-year extension. 

NATIONALC^ SCHOOLS 

TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 So. FIgueroa St., Los Angeles, Calif. 90037 




1,^ ^•^'fH'nvinHpS 



OCTOBER 1974 1S9 



Display your skis in tills inandsome wall raci< 




Rough-cut cedar wall rack stores skis 
securely when they're not in use. 



Your skis don't deserve to be ban- 
ished to a closet or the garage be- 
tween trips to the slopes. After all, 
they're attractive enough to be on 
display— and a great one they'll 
make, too, in the family room or 
den. Here's a rack that puts skis 
where they belong: up on the wall. 



My rack holds three pairs of skis. 
Build yours as wide as you want for 
as many pairs of skis as you've got. 
I used rough-cut cedar for a rustic 
look. Be sure to mount the lower 
unit securely, since it supports the 
total weight of skis and bindings.— 
Gary A. Gerber 



V4" X 2V4" X 27V4" ONE PIECE V4"X 3/4 X 23/4", SEVEN PIECES, 
_^ GLUE IN PLACE 




TYPICAL 



3/4" X I" X 26 1^4" , 
ONE PIECE, 
GLUE a NAIL 



l/J X3/4" X Bf. THREE PIECES, SECURE STOP SPACE TO SUItUV 
W/ ROUND-HEAD SCREW, BUT ALLOW 
. IT TO ROTATE , ' r============SU ■ t ^ J 

HOLDER FOR CHILD'S SKIS "T.^,, ^ T||^- 
V4''X I v7x8V'~"*--J''^^-^ 

X 2 14" X 2 V^", TWO PIECES, 

GLUES NAIL '^Tf 




V X |"X 26 'a* . 
ONE PIECE, GLUE a NAIL 

'/4" X 2 V X 26 '/4", ONE PIECE , MOUNT TO WALL W/SCREWS 
a EXPANSION PLUGS, OR MOLLY BOLTS 




F^lf JUu^BifGEan stand 
up to hard rock, it can 
stand up to anything!" 




Chris Martin of Decatur, Illinois, builds stereo 
speaker systems. For acoustical reasons.ihe 
cabinets must be sealed airtight. 

Chris tried glue and conventional caulks, but 
they were too rigid to hold up over a long period of 
time. Then he tried Dow Corning*' Silicone Rubber 
Bathtub Caulk. 

"You've sold me on this stuff,' 
says Chris. 

"After a year of intense 
vibration, the caulk was still 
as pliable as when I put it onj 

What can you do with 
flexible, rubbery 
Dow Corning Bathtub 
Caulk in white or decoratotf^i 
colors? Or with our 
Silicone Sealers in clear, 
black and aluminum? 
We'd like to know. 
Dow Corning 
Corporation, Dept. D-4102, 
Midland, Michigan 48640. 

DOW CORNING 
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Quick speed 
changer for 
your drill press 



Frequently a project requires that 
a variety of materials be drilled, all 
at different spjeeds. Many times, 
when I'm rushed, I neglect to change 
speeds because of the time and effort 
required to do so. And more often 
than not, I ruin a drill bit in my 
haste. 

This attachment solves the prob- 
lem by making speed changes quick 
and easy. Operation is simple: Mov- 
ing the lever from a horizontal po- 
sition to vertical against the stop ro- 
tates the cam, which in turn moves 
the motor board away from the 
mounting board. This lengthens the 
distance from the drill shaft to mo- 
tor shaft, tightening the belt for 
drilling. Moving the lever back to 
horizontal position loosens the belt 
to permit changing speeds. The 
compression spring maintains a 
slight tension on the belt, making it 
easier to slip from one pulley to an- 
other.-i?. D. Hiatt 



Three-step speed-change procedure: move belt to another pulley; 3) then 
1) Pull lever down, loosening belt; 2) push lever up, and you're ready to drill. 



PIANO MMC iVfxa*. 



HOLCS TO HATCH MOUNTINS HOLES ON MOnOR 



HOLES TO MATCH MOUNTINO 
I DRILL PflCSS 



8-SCX t 




WEAR PLATE .040 STEEL 



LEVER Vic 

STEEL ROD flAT WASHER 
•- SZNUT 



Here's how 
Bart Starr feels 
about his favorite 
chain saw...the 

STIHL 015 



WATCH FOR 
BART STARR 
AND HIS FAVORITE 
STIHL CHAIN SAW 
ON CBS & ABC FOOTBALL 
BEGINNING SEPT. 15 




Like most professionals I go for super per- 
formance and top quality in the products that 
I use. That's why I go for STIHL! 

For my money, you just can't beat this 
little STIHL 015 Automatic ... in power, 
or the super-value features that it offers. 

Like — an automatic gear-driven bar 
& chain oiler that actually programs 
proper oil delivery ■ a dependable 
precision-made all bearing engine for 
longer life ■ a big multi-bailie muf- 
fler for quieter operation, and large 
metal and fan-cooled fuel & lubrica- 
tion tanks (no plastic structural parts). 

Visit your local STIHL dealer and ask 
him to show you what this little STIHL 
015 automatic can do . . . 
and get a free autographed 
picture of me. 



STIHL AMERICAN, INC. 

107 BAUER DRIVE 
OAKLAND, NEW JERSEY 07436 
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U.S. Patent 
No. 3755876 



STOP 
DRIPPING 
FAUCETS 
FOREVER 

With Stainless Steel 

Guaranteed to work on any conventional 
faucet or we'll refund every penny. 

If you want to permanently stop a 
leaking faucet, just changing the washer 
is not the answer (ask any plumber). 
Conventional faucet valve seats are 
made from brass and will corrode, pit 
and wear out. This is the cause of 90% 
of all faucet leaksl Replacing the 
washer may work temporarily, but only 
until it is again chewed up by the bad 
valve seat. With over 100 different sizes 
and thread combinations, replacing the 
valve seat can be both difficult and 
expensive — and you still end up with 
a brass seat — only to start the 
corrosion cycle again. 

NO PLUMBER - NO SPECIAL TOOLS - NO SPECIAL SKILLS 

With our VULCAN UNIVERSAL FAUCET RESEATING KIT 
you can stop this sort of leak FOREVER. You get 8 universal 
valve seats made of high grade surgical stainless steel — the 
same 304SL stainless steel used in atomic reactors and submarines. 
Because of their strength and resistance to corrosion, we offer a 
no-time-limit money back guarantee. The installation tool which 
comes with the kit insures that the seats will fit perfectly any 
faucet that uses washers — because the Vulcan stainless seat 
mounts right in your old seat (you don't remove it). 
These seats come with 8 matching non-expanding universal mated 
washers made of Delrin ® — a material so tough it is used in 
making gears. With these washers you also end the annoyance of 
old fashion rubber washers that swell and cut off your hot 
water — usually right in the middle of washing your hands or 
during a shower. 

HOW OUR KIT WORKS: A Delrln®washer is universal. Does not 
special hand tool cuts groove in need to fill up washer holder. Does 
your old faucet seat. not need side support. 





Surgical stainless steel seat held in groove with space age adhesive sealant. 

If you follow the simple do-it-yourself illustrated instructions that 
are included with your kit, you can hardly go wrong. You can 
repair any standard faucet that uses a washer and seat - no matter 
what brand or age. 

THE VULCAN KIT CONTAINS: 8 stainless seats, 8 mated Delrin® 
washers, installation tool, adhesive sealant, illustrated instructions 
and an Unconditional No-time-limit Money Back Guarantee. The 
price of the kit— enough to repair 8 single faucets is only $7.45 PPd. 

MAIL THIS NO-RISK COUPON TODAY 

Kits Mailed Same Day Order Received 

VULCAN Mfg. Co., Box 33-Dept. P.S. 65, Grand Valley, CO 81635 
Please rush me Vulcan Universal Faucet Reseating 



Kit(s). $7.45 each PPd. 



Please rush me . 



. doz. extra seats & matching washers 



$5.40 Per doz. sets (includes 2 adhesives), PPd. 
Enclosed is check or money order for $ . I understand 



that my money will be immediately refunded if I am not 100% 
satisfied with the kit. 

NAME 

ADDRESS 

CITY 



STATE . 



.ZIP- 



ATTENTION: Apt. House Managers, Plumbers, Motel & Hotel Men: 
Send us a couple of old seats: we'll nraunt two Vulcan seats FREE 
as a demonstration. 

>........ Used in Thousands of U.S. Homes & Businesses •••■■••»• 



Revolutionary on-site energy source 

[Continued from page 85] 

pression starts again. The process can take place many 
hundreds of times per minute. 

All of this can be managed by electronic program- 
ming of two small injection spray pumps. To do such 
fancy footwork with heat, timing, and cooling takes 
something unique in pumps, however. At first my 
mental picture of the liquid pumps that shoot hot and 
cold liquid into the cylinders ran to something like a 
diesel injection pump— heavy, precise, and expensive, 
and intractable once calibrated to a certain liquid 
delivery pattern. I was therefore relieved and delighted 
when John made some hasty blackboard sketches of a 
low-cost, electrically controlled pump that was sim- 
plicity itself and could handle the 800" F liquid with- 
out cams, springs, and the lock-in to fixed calibration. 

Magnetic pump 

Roesel calls this a High EflSciency Magnetic Pump. 
All it really consists of is a tube with inlets at each 
end and a check-valved outlet in the middle. Two 
plungers of magnetic material, each with its own 
check valve, move toward each other to squeeze the 
liquid between them and out the center outlet. The 
tricky part is to make the plimgers move without 
any mechanical linkages or springs. 

I listened as Roesel pointed out that the tube is 
nonmagnetic material and watched as he drew in two 
horseshoe-shaped electromagnets, one on each side 
of the tube. The coil of one magnet is fed straight 
60-Hz AC. John then drew in a diode rectifier bridge 
to feed the opposite magnet. The effect is so simple 
you wonder why no one thought of it before. 

Here was one magnet with its polarity reversing 60 
times a second. On the opposite side of the tube the 
rectified power keeps the polarity constant. When the 
poles of the opposing magnets are north to south, 
magnetic flux is greatest at the tube ends and the 
plungers shuttle apart to these points of greater mag- 
netism. 

This action draws in and traps the liquid between 
the plungers. On the next cycle of the AC coil the 
poles change to put south to south and north to north 
with the fixed polarity coil. Now, the best flux path 
from north to south is through the plungers, and they 
pull together along the magnetic force lines. This 
squeezes the liquid out through the check valve in the 
outlet. All of this happens at 60 cycles per second. 

Clearly, the performance of the engine is independent 
of the heat source. The crudest flame heater, burning 
available fuel, is just fine as long as it keeps the liquid 
hot. 

IMultipie energy uses 

There are, of course, many sophisticated possibilities 
—regenerators to use waste heat to preheat the liquid; 
heat recovery to operate absorption air conditioning, 
or for space heat. Roesel thinks in terms of multiple 
energy inputs and multiple energy uses, all on-site, all 
working quietly and without a lot of attention, and 
all at a cost that would pay out in a few years to beat 
the cost of high-line power. 

After watching the cost of electricity skyrocket with- 
in a few months, and after seeing the Roesel generator 
and engine operate, I'm looking forward to seeing John 
put together the whole package. 

His first on-site project? The Roesel lab and home. 
We'll tell you about it when it's ready. US 
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TOM McCAHILL says: 

"If you'd rather 
earn $25 or $30 
an evening than 
watch TV... 




Grab this 
Free Boole!" 



I'm not against the tube, but 
I'd hate to pass up $5 to $7 an 
hour just to catch those old 
movie reruns. You can make 
that kind of money in your 
spare time by being the 
man in demand: an Appli- 
ance repairman. Guys who 
can keep appliances going 
are wanted in more states 
than the FBI's top ten. And 
NRI can teach you every- 
thing you have to know ... at 
home ... in your spare time. 

So you've never wired 
a plug . . . NRI can 
show you how. 

Even Edison had to do some 
studying. And there's no easier 
way to learn than the low-cost, 
home study course put together 
by the Appliance Division of NRI 
Home Training. All the lessons 
are fully-illustrated and easy to 
understand. Thousands of guys 
like yourself have learned basic 
electricity and how to use test in- 
struments. The course covers the 
electrical and mechanical oper- 
ation of every type of appliance 
from toasters and coffee makers 
to dishwashers; from vacuum 
cleaners and automatic laundry 
equipment to air conditioning and 
refrigerators. They even show you 
how to fix farm and commercial 
appliances and small, one-lung 
engines. Their staff of experts 
works with you every step of the 
way. NRI includes a professional 
Appliance tester in the low tui- 
tion. Almost a million men have 
studied with this great school, 




Think of the money 
ou'U save when your 
wn appliances go 
blooie! 



so you know they've got this 
home study business down pat. 

Hang onto the job 
you've got; learn in 
your spare time. 

There's no need to give up your 
present job in order to learn a 
skill. With NRI, you study in 
your spare time, at your own rate. 
Many of their students have more 
than paid for the tuition fee 
within their first couple months 
servicing electric Appliances. 



The important 
thing is to make up 
your mind that you 
really want to get 
ahead. Do yourself 
a favor and send in 
the coupon below. 
■ -jiji^ You'll get back a 
'^i^jLg^. colorful catalog that 
spells out everything 
about the course. 
There's no obligation and no 
salesman will call . . . NRI doesn't 
need any with this course. All you 
invest is an stamp, and you've 
got nothing to lose, except that 
empty feeling in your wallet. 



AVAILABLE UNDER NEW Gl BILL 

If you served since January 31, 1955 
or are in service, check Gl line in 
coupon. 



Grab this FREE book today and see what NRI can do for you. 



NRI TRAINING 

3939 Wisconsin Avenue, Washington, D.C. 20016 



601-104 



Send me the free book on Professional Appliance Servicing. 
NO SALESMAN WILL CALL. 



Name . 



Age 



Address 



City. 



State. 



Zip. 



Accredited Member National Home Study Council □ Check for facts on Gl Bill 
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Saw blades coated with 
EFLON-S* hum through the woods. 



Cleaner. Smcx)ther. Ccx)ler. And fast. That's the 
cut you get with a power saw blade 
coated with TEFLON-S. Com 
pare it with an uncoated 
metal blade. 
After you're through, 



give the TEFLON-coated blade a quick wipe 
and store it without worry about rust. 
For a fast finish on your next 
project, get the blade with 
the TEFLON-S coat. 



•TEFLON-S is Ou Ponts registered 
trademark (or its stratified 
norvstick and seH-lubncating tinisti. 






Low-cost 
storm windows 
for basement wells 



DIMENSIONS TO FIT 
BASEMENT 
WINDOW 



HEAVY ACETATE STAPLED TO I X3. SEALED 
W/ l/g X I" MOLDING 





Materials 

ext. -grade plywood 
1"-by-3" top-grade furring 
2"-by-4" bracing 
%"-by-1 " molding 
Heavy acetate plastic 



SHAPE FOR TIGHT FIT 
AGAINST HOUSE 



^Ji EXT.-GRADE PLYWOOD SIDES 



1X3 RABBETED FOR l/s" X l" MOLDING 



Storm windows keep out fall leaves, 
winter snow — and keep the heat in. 




Lap joints give window-frame rigidity. 
Heavy acetate is stapled to frame; then 
V8"-by-1" molding is nailed in dadoes 
to make water- and air-tight joint. 
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If your house has cellar windows 
set in deep wells, you know what a 
nuisance those wells can be. In the 
fall they fill with leaves, and in win- 
ter they're loaded with snow that 
melts and too often drains into the 
basement. And the exposed win- 
dows are big heat-wasters. 

The storm windows I built solve 
these problems easily and inexpen- 
sively. Here's a step-by-step expla- 
nation: First, measure the width of 
each window well to the cellar foun- 
dation; then measure its length. 
Some frames mav need an offset at 



the bottom to make them fit tight- 
ly. Measure carefully, and then 
make a rough sketch for each win- 
dow. They'll vary slightly. 

Construction is simple, as shown 
in the drawing. Make all parts for 
each window and paint them be- 
fore assembling. 

Attach right-angle corner braces 
to the top and bottom of each side. 
The units are held firmly in place 
by screws through the top braces 
and metal pins driven 12" into the 
ground through the bottom braces. 
—Richard C. Sickler 

Co pyrighted material 




Can I learn a new skill? 
Will my job ever pay more? 




"Whil* taking the cours*, was 
able to earn $1500 doing odd 
jobs in my spare time. School 
and instructor were excellent. " 

I'eter //. Rood 
Torrance, Calif. 



"Method of Instruction, per- 
sonalization to the individual 
and overall thoroughness are 
wonderful. Instructor encour- 
aging, informative." 

George James Lnzzi 
Norwood, N. ,1 . 




BE A SKILLED LOCKSMITH! 



YOU LEARN 
ALL ABOUT 



• KEY MAKING 

• MASTER KEY SYSTEMS 

• LOCK REPAIR 

• PICKING LOCKS 

• TUMBLER CHANGE 

• COMBINATIONS^ 

• CAR LOCKS 

• SAFES 

• VAULTS 

• SECURITY 
SYSTEMS 




. . . and Solve ALL Your "FUTURE" Problems 

No question about it... with Locksmithing skill YOU'LL 
HAVE IT MADE! You'll do light, clean, always-fascinating 
work in this fascinating security profession that urgently 
needs YOU — where your choice of steady, high-pay job 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith you have your own "built in" pension plan. You 
go on enjoying the work as long as you like, knowing 
that layoffs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 
MORE and LIVE BETTER in good times and bad. 
Locksmithing is SO EASY TO LEARN — Enables You to 
EARN Extra Money RIGHT FROM THE START! The bet- 



problems. All locks, keys, parts, picks, special tools and 
equipment as well as complete fully-Illustrated lessons 
supplied with course. 

FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, enjoying life every- 
where. You can, too. Send coupon TODAY for illustrated 
book and sample lesson pages without cost or obliga- 
tion. No salesman will call. 

LOCKSMITHING INSTITUTE 

Division of Technical Home Study Schools 
Little Falls, N.J. 07424 
Licensed by N.J. State Dept. of Education; Accredited Member, 
National Home Study Council, State Approved Diploma, 



ter, more secure future you want can be yours FAST as . j . „ . 

a Locksmith, regardless of age, education, previous ex- Appraie^ for Veterans 

perience, minor physical handicaps. Fun and earnings 
begin AT ONCE as you learn quickly, easily to CASH IN I 
on all kinds of locksmithing jobs. As little as one hour a ■ 
week at home working on all kinds of lock and key , 
problems under the guidance of experts brings quick I 
mastery — a quick lifetime solution to ALL your "future" | 



1111-104 



LOCKSMITHING INSTITUTE, Dept. 
Little Falls, New Jersey 07424 

Please send FREE Illustrated Book — "Your Big Opportunity 
in Locksmithing," complete Equipment folder and sampi* 
lesson pages, FREE of all obligation, (no salesman will call). 



Everything 
necessary: 
KEY MACHINE 
locks, picks, 
tools— supplied 
with course. 
State Approved Diploma 




Name. 



(Please Print) 



Address. 



City- 



. State. 



-Zip. 



□ Check here If eligible for veteran benefits 



For climbers: 
a locking 
sling step 

An amazingly useful device has 
been hiding out in stores frequented 
only by climbers. It's called an as- 
cender. 

Combined with a rope and various 
tjTies of slings, it will aid anyone 
who works or plays where climbing 
or hanging comfortably in mid-air is 
important. House painters, photog- 
raphers, and others can use it. 

Acting with an eccentric gear, 
ascenders can be moved along a rope 
in only one direction. Using them 
in pairs with foot slings attached, 
you can shift all your weight onto 
one ascender, and then, moving the 
other one up the rope, shift your 
weight to that one. You climb with 
alternate steps. 

You climb down the same way. A 
safety bar keeps the toothed gate 
from letting the rope escape. Recre- 
ational Equipment, Inc., 1525 11th 
Ave., Seattle, Wash. 98122, sells 
them for $32 a pair.— Borry Lopez 




Sitting in a diaper sling attached to 
ascender, clinnber has one foot In second 
sling to assist climb up tree. Ascender 
moves up or down with one hand. 



Climber holds back safety bar on as- 
cender to allow it to slide along rope. 
The safety bar is spring-loaded so that 
it closes when it's released. 
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Safety loop around this climber's waist 
assures safety for cleaning debris. House 
painters, building inspectors could find 
ascender useful, too. 





Poor color 
TV reception 
may be 

only your antenna 
showing its age 

When your picture goes fuzzy, weak, 
out of focus — or ghosts haunt you — 
it may be your antenna that needs 
replacing, not your set. 

Many older antennas simply weren't de- 
signed for color TV or UHF reception. 
And any antenna 
that's had to weather 
years and years of 
wind, rain, snow, 
sleet, sun, ice, hail 
and pollution can't 
possibly perform the 
way it did when it 
was new. 

If you need to re- 
place your antenna, you need a Winegard 
antenna. 

You can see the result of Winegard con- 
struction and engineering on your own tele- 
vision screen. Everything about a Winegard 
antenna has a purpose: to give you longer 
service and better color reception on all 
your TV channels. 

To accomplish this, Winegard offers 
patented electronic design to capture more 
TV signals out of the air, reduce ghosts and 
reject interfering signals. Extra-rugged con- 
struction, weather protected aluminum 
elements and built-in cartridge housing. 

No other new antenna performs like a new 
Winegard. Because Winegard is like no 
other antenna. 




w 



WINEGARD COMPANY 

3000 Kirkwood Street 
Burlington, Iowa 52601 



P.S.-10 



PiMt* tend me FREE 

□ "What you should know about color TV recep- 
tion . . . and color TV antennas." 

□ Facts on "Winegard's CableMate TV Signal Se- 
lector for People on Cable TV." 

NAME 

ADDRESS 

CITY 



STATE 



ZIP 



Coho catcher 



[Continued from page 80] 

footing, in contrast to some boats 
with shiny, slippery fiberglass in 
the worst places. Tsunami's 13-ft. 
self-draining cockpit is deep, which 
helps you stay aboard even in roll- 
ing seas. A sturdy boarding ladder 
mounts on either side or in the cab- 
in hatchway for access to the fore- 
deck. 

Deck hardware has a solid, sea- 
manlike look. Stainless-.steel bow- 
and grab-rails are through-bolted. 
So are two pairs of eight-inch 
cleats, one forward and one aft. 
The stem mooring lines pass 
through holes in the sidedeck to 
solid-looking inboard vertical cleats, 
thereby eliminating a common fish- 
line snagger. 

Converts to camper 

With the optional camper top up, 
the three of us could have stayed 
out overnight. The cuddy cabin has 
twin bunks and a head. A pair of 
back-to-back loimge seats on the 
port side of the cockpit converts 
to a single berth. And just aft of 
the helmsman, to starboard, a gal- 
ley unit opens up to reveal a stove 
and sink. A fresh-water tank and 
two ice chests are built in. 

Inspection completed, with still 
no sign of hungry salmon attack- 
ing our lures, I asked Don to share 
.some more coho-catching tips. 

"I stick with light or medium- 
light tackle with a lot of line," Don 
said. "I use free-spooling Penn 
reels, long and light Zodiak rods, 
and Stren's golden fishing line that 
glows above water so the fisherman, 
but not the fish, can see it. I set 
the drag light to minimize the 
shock of a strike. A rubber snubber 
—a piece of surgical tubing next to 
the lure— also absorbs shock. Salm- 
on have very tender mouths and 
you can't horse them in. 

"A very crucial thing," Don add- 
ed, "is to drive the boat straight. 



If you fade out of line too sharply 
the lines will cross and you'll hav 
a huge bird's-nest of monofilameni 
Take your turns very slowly. Whei 
you hook a fish, keep on trollin; 
or the lines will cross on you. Bu 
as soon as the fish is in the boat 
make a slow turn and pass over th' 
same area. Salmon are school fisl 
and where you catch one you'r 
likely to catch another." 

Time dragged by as we sat ii 
our deluxe coho catcher, waitini 
for the salmon to open the! 
mouths. Every fisherman know 
waiting is part of the game. 

SeaCraft's Tsunami offers th 
proper amenities for such relaxe 
periods of inactivity. A well-dc 
signed standard top and wrap 
around windshield control sun, rair 
and spray. There's plenty of inst 
lated stowage space for food ani 
drink, and there's a miniature gal 
ley to prepare it and clean up al 
terward. You can nap in the com 
fortable V-berths forward or us 
the enclosed head in privacy. 

We made extensive use of th 
facilities. The coho never struclj 
despite our boatload of sophistical 
ed fishing gear and Don's expei 
knowledge. 

A fishing revolution ' 

"In my opinion," he said, "Lak 
Michigan's brand of fishing is on 
of the great revolutions— a lot lik 
the recent revolution in bass fisl' 
ing. I believe the methods we'ij 
using— downriggers, planing board) 
temperature sensors, graph-typ 
depth sounders— will be standar 
in blue-water fishing in a few year 
They sure improve your chanct 
of catching fish." 

They didn't improve ours, a^ 
parently. But for a boatman, jui 
being out in a seaworthy and sei 
kindly craft like the Tsunami : 
reward enough. ■ 



Specifications: 

SEACRAFT TSUNAMI 23 

Length overall 23 ft. 3 in. 

Beam 8 ft. 

Draft (drive up) 1 ft. 4 in. 

Hull form Modified V 

Hull material Fiberglass 

Flotation 36.0 cu. ft. 2-lb. foam 

Weight empty, no engine (lb.) 2800 

Weight as tested (lb.) 4800 

Capacity, people (lb.) 1200 

Capacity, total (lb.) 3158 

Max. recommended hp 300 

Built-in fuel tank (gal.) 55 

Boat price, standard (f.o.b.) $7090 

Boat price, as tested (f.o.b.) . . $10,452 

Builder: SeaCraft, Inc.. 24400 S.W. 

137 St.. Princeton. Fla. 33030 



JOHNSON 115 

HP @ rpm 115 @ SOi 

No. cylinders 

Engine type 2-stro 

Displacement (cu. in.) 9S 

Effective compression ratio 6.5 

Weight (lbs.) 2 

Ignition type CD, breakerl* 

(Tarburetion Di 

Choke Automatic, electi 

Alternator output (amp.) 

Electric start Stands 

Test prop, (in.) 13 x 17, 3^ 

Trim adjustment 15°, cont. e^ 

Engine price as tested (f.o.b.) (2) $19 

Mfgr.: Johnson Outboards, 200 Sea-Horse 
Dr., Waukegan, III. 60085 
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Energy Crisis or not,.. 

Gompu-Sparic is fhe 
Hottest Thing Since Rome Burned 




v^*"^ "Best Helluva Ignition at any price . . PERIOD!" 

j ^ Tom Mccahiii siT^ 

"So-I'm a motorcar freak, tester, and driver who specializes in the torture of innocent metal 
and systems. Some call me an 'autoholic'l ©In the last 25 vears I've tested just about every- 
thing imaginable " 

"When Gaylord Electronics first approached me with their Compu-Spark, I gotta confess, I 
figured it was just another CD unit to put to the test." 
"After the first 10,000 miles, I checked my point wear and plugs. They were like new. so I decided 
to go another 10 grand. Now, I have just skipped my 40.000-mile tune-up and am close to 50.00C 
miles. I am convinced! Compu Spark paid for itself on its first skipped tune-up — everything after that 
was cash in the bank. And talking of cash, I saved over 20 percent on my gas bill. At today's prices 
that's folding money in my pocket." 

"Do I endorse it? Damn straight I do! It's 'Thi Best Helluva Ifnition' at any price . . . Period! 

Best wishes, — r- 77i - 

TomMaCahill t^' c^^**^ 

WHY GAYLORD DID IT 

Gaylord Electronics, Inc., (formerly known as C-D Systems), "imaglneered" and manufactured this great 
"computer-type" CD electronic ignition. To increase efficiency and save you cash. 

WE WANT YOU TO SAVE GAS!!l If you get a 20 percent improvement in fuel mileage with Compu-Spark, 
that's 20 free miles for every 100 miles you drive. Everyone gets "pp" Pocfermanco PIttil Compu- 
Spark truly is "THE HOTTEST THING SINCE ROME BURNED!" 

OYNAMOMETER/LAB TESTING 

Highly respected John Geraghty of John Geraghty Automotive, Inc.. Verdugo Road, Los Angeles, evaluated 
the Compu-Spark and oil-filled coil at our request. He reported: 

"They really surprised our dyno and us, too. At their price, they are unbeatable. Closest performing 
units are costlier, some at $100 or more. Both have quality construction, second to none. Through the 
entire speed range, we observed benefits, especially at the higher range where stock ignitions tend 
to fall off!" 

SAVE TIME — USE OUR 24-HOUR HOTLINE FOR FAST ACTION. 

You can order Compu-Spark from anywhere in the U.S.A. or Canada by phone, 7 days a week, 24 hours 
a day. Simply dial Area Code 415/849-0300 and our operator will take your order and see that Compu- 
Spark is on the way to you without delay. (Consult coupon to order.) 

CHECK THESE COMPU SPARK FEATURES ~ 



© 



•Increases gas mileage as much as 20%- many 

owners report more' Few say less. 
■Plug life now 50,000 miles plus. 
•More complete fuel efficiency 
•Increased engine power 
•Instant and reliable all-weather starts 
•Tune-ups virtually unnecessary lor as much as 

3 to 5 years of normal driving 
•Pays tor itseit over and over - and over! 
•Unique anti thefl switch protects car 
•Sorry Compu Spaik doesn't do a damn thing 

lor diesels' 

These are just a lew of the features, if we had 
room, we'd talk about our all-silicon transistor 
design, long-life of breaker points, acceleration, 
change over switch, easy installation, etc 



NEW FROM GAYLORD 

Our new optional MK- 
n oil-filled and sealed 
coil is new. and ready 
for you II IS the "final 
touch" to any stock or 
electronic ignition, and 
it works with any "CO 
electronic systems." 
When you buy the MK-H and Compu-Spark to- 
gether, you get our "Xtra Hi-Performance Pak " "•' 
Together they will increase your performance 
Buy the complete system It has been matched, 
mated and individually tested to give all the per- 
formance and economy you can have In ignition 
today 




Scope Patterns Illustrate COMPU SPARK CD 
Electronic "Brain" Features 

COMPU SPARK - 114M idir long ip«(k lur miunt all wrjlhet lurii 

With COMPU SPARK. » RPM incrcaies. 
tpark It progrKiivcly "compuKd" tor maximum performanct. 

Uidinaiy iiid \jr plain eletlron.c iqn iioiis give peak out iliofi pallFin not lalii 
lying all oprrai'iig rrquirtmenii j| 
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U.S. & other 
patents pending 



QUESTIONS? HERE ARE SOME ANSWERS. 
Q On wtiit types of can can Compu-Spark b« installtd? 
A. The Compu-Spark can be used on any car wilh 12-vol( ntgai've 
ground igniiion and a conventional battery, coil and distributor sys- 
tem rejardless of make or number ot cylmderi. 
Some foreign can and the Ford Capri V6 require special installation 
instructions. If you let us know on which make of car Compu-Spark 
it bein) installed, we will be happy lo send you the necessary imtruc- 
tioni. 

Q How about thi new Cliryriers and Fords? 
A. Compu-Spark ts compatible with both the Chrysler electronic 
ignition unit and the Ford unit introduced on some of (heir 1974 
models. 

Q,Must I buy special parts for Compu Spark? 
A. The installation of the Compu Spark does not require tfiat any 
parts be replaced with heavy duty items. Because Compu Spark has 
been designed with the standard stock ignition m mmd, we suggest 
using stock parts and manufacturer's specifications. 

Q, How Will the special MK IIcqiI affect my car's performance? 
A. The MK Ilcoil gives you that extra clout, at well as supreme per- 
formance. At its price (plc»se consult coupon), it's a real bargain. 
Even with the MK II coil alone, the added economy is definately 
there. 

Q,VVhY IS there to much value in Compu Spark'' 
A. For the first time, breaker points are now both practical and 
deiirable. Compu-Spark gives you three back-up systems (just tike 
in spKe vehicle engineering), to that even if Compu-Spark should 
ever disappoint you, you can manually override ine system and keep 
on going. If that ever happens, simply remove Compu-Sptrk and 
send the unit back for repair or refund. 

Q, Can I use a Judson with my Compu Spark' 
A. The Judson unit is a good electronic ignition with an integral 
coil. It IS. however, incompatible with Compu-Spark A standard 
ignition coil or the MK II coil is all thai ts required with Compu- 
Spark 

Q How will Compu-Spark affect the performance of my smog 
devices? 

A, The Compu-Spark will not interfere with the performance or 
initallation of the smog devices required on 196G-1970 cars regis- 
tired m California. 



Guarantee 



Give It a fair trial for 60 days and remember our 
37 monlti free repair or replacement policy We 
will send you a refund check :f you sincerely think 
that Compu-SparK does not measure up to our 
claims 



WHAT CUSTOMERS ARE SAYING: 

"Never in my life have I been so impressed with 
GDI. or any such unit 

E H A . LI Col USAF. Ret L A .Ca 
"Compu-Spark on my 69 Jag' E performed per- 
fectly through an Alaskan winter in temperatures 
down to 40 below and worse " 
R M B Juneau. Alaska 

"Only 19% gas gam with Compu-Spark Whats 
wrong' You guys said 20% or more, didn t you'" 
Ms K M . Boston. Massachusetts 



GAYLORO ELECTRONICS, INC. OeptPS/GHUlO.2314 Fourth St, Berkelty, CA. 94710, (415) 849-0300 



Order CompuSpark today. You have everything to gain, nothing to lose. 



Dept. PS/GHUIO, 2314 Fourth St.. Berkeley, CA. 94710, (415) 849 0300 



PS1074 



Please rush; 

□ Compu-Spark factory assembled, □ Enclosed $ 
tested and sealed @> $64.25. 

G Compu-Spark kit $49.98. 

□ Voltmaster t^K-n oil-filled and sealed SO.OOO 
volt coil. Advisable even alone for performance 
and economy over stock. 'Specially discounted' 
to our customers (S $18.98 ppd. (Normally lists 
for $24.00.) 

□ Compu-Spark Xtra Hi-Performjnce Pak, Compu- 
Spark together witti 'specially matched and 
mated selected ratio coil (a> $68.98. 

□ Bumper Sticker "COMPU SPARK SAYETH , . Name 

'Keep on Trucking — but — Conserve Energy!" 
Free with order. 

□ Cecal: "This Car Equipped with Compu. Spark Address. 
'GDI" Free with order. 

Complete product brochure Included Free with all 
orders. 



.check or money order. 



Charge to my: □ Master Charge □ BankAmericard 
□ American Express 

Full Card Number 

Expiration Date 

California residents, please include sales tax. 

car model year 

12 volt negative ground required 



Please add $1.50 postage, handling, shipping, and 
insurance. In Canada add $2.')0. Add an additional 
$1.00 for airmail, otherwise, we'll ship it as fast 
as possible. 

You can order 24 hours a day, 7 days a week by 
dialing (415) 849-0300. 



.State. 



Zip. 



OCTOBER 1974 167 



i.dterial 



McCulloch 

Portable 

Generators. 

Electric power 
when you want it, 
where you want it. 




H-1500 1500 watt capacity, 68 lbs., 
115 volts, 60 cycles 




H-3000 3000 watt capacity, 129 lbs., 
115/230 volts, 60 cycles 



This may be the year you'll need 
portable electric power more 
than ever before. And McCulloch 
generators, with only one moving 
part, are the most reliable you 
can buy — at the best values any- 
where. Lightweight, and compact 
enough to fit in your car, too. 
See your McCulloch Dealer. He's 
in the Yellow Pages under 
"Generators" or "Saws". 

M 

Mcculloch 

CORPORATiaN 

Los Angeles. California 90045 



Security electronics 

[Continued from page 1 17] 

The weight of the planks alone 
is insufficient to activate the switch, 
but the added weight of a person 
turns on the attic camera. It's run 
by four AA-size alkaline batteries; 
to avoid the nuisance of changing 
them, Kodak offers a handy voltage 
converter as an accessory. It slips 
into the battery cavity and plugs 
into any household outlet. 

Ribbon switches come in lengths 
from two to five feet. The length 
needed for our catwalk depended on 
how many planks we wished to acti- 
vate; we decided five was plenty to 
cover the limited field of view of 
our setup, so we ordered a custom 
30-in. length (price shown at end 
of article is for lengths up to 36 
in.). If you'll settle for less, a 
standard two-ft. length is $7.20. Spe- 
cify "waterproof to assure that your 
switch will have a solid-conductor 
lead (18 in. long) to seal out mois- 
ture. And use outdoor two-wire 
cable for your connection back into 
the house. 

The camera comes with a mount- 
ing tray and multipivot bracket 
that lets you aim it accurately. The 
tiny window our lens peeks through 
can be spotted in one of our photos 
—if you search— and is detailed in 
a sketch. It's inconspicuous and 
weathertight, but don't locate a win- 
dow in so inaccessible a spot that 
you can't wipe it clean occasionally. 

The soundproof cover that comes 
with the camera isn't essential for 
our installation, but it keeps the 
camera cleaner. 

All standard super-8 film car- 
tridges fit this camera. We've tried 
both Kodachrome II and Ekta- 
chrome 160. The latter— outdoor 
ASA 100— extends exposure lati- 
tude into dusk. (The camera is, 
alas, a sleeping watchdog at night 
—but most unauthorized entries of 
remote leisure homes are attempted 
in daylight.) 

Remote intercom 

Since a leisure home is for get- 
ting away from it all, you may not 
welcome abrupt surprise visits. For 
$30 you can equip your site with a 
security intercom that invites all 
callers to annoimce themselves from 
a weatherproof remote station, giv- 
ing you a chance to compose your- 
self—or your house— before they're 
on your doorstep. 

The system, from Sears, includes 
a master station, outdoor remote 
and 50 ft. of wire; an extra 100-ft. 
roll is $4.39. The master is f>ow- 
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ered from any 110-volt outlet; plug^ 
it in when you arrive at the house, 
but leave its switch in the off p>osi-, 
tion (the call signal from the re- 
mote is inoperable if the master is 
switched on) . 

When the buzzer sounds, you 
flick the switch and press a big 
talk button to answer. Conversa- 
tional flow is then controlled from 
the master: push to speak, release 
to listen. The tone over our 150-ft. 
buried line— we ran it in our wa- 
terline trench [PS, April]— is ofj 
surprising quality, far better than a 
telephone. 

The master has an extra jack for ^ 
one additional remote (outdoor 
type, $10, indoor $10.50) . 

We find only one disadvantage to 
the system: Since it's designed to 
replace a conventional doorbell, 
it's equipped with a one-way signal 
only. The master has no "call" but- 
ton; so in our setup, to alert some- 
one we think may be near the re- 
mote station, we have to shout over 
the line. 

The lightweight plastic case of 
the remote unit has holes at the 
back that clip over moimting screws, 
so it's easy to detach and store in- 
side the garage when I'm not in 
residence. Neighbors familiar with; 
this routine take the unit's absence' 
as a signal, and save themselves a{ 
futile climb to the house. I 

Smol(e detector 

Another device for your security 
while in residence is a smoke de-| 
tector. Fatal fires usually start i 
small and sneaky, while you're 
asleep; an early-warning alarm 
gives you those extra minutes that 
make a life-or-death difference. 

Old-style thermal detectors are 
of limited value as house alarms, 
since they sound only when the fire 
is well established. Sleeping occu- 
pants may already have succumbed 
to smoke inhalation, or will find 
themselves trapped by flames. 

The alarm we chose— Guardion 
model R-IX— features dual-cham- 
ber ionization. Each chamber has 
two charged plates and an alpha, 
source that ionizes air molecules,; 
causing a constant flow of current! 
between plates. When combustion! 
products reach the outer sensing 
chamber, they impede the flow of 
ions; the voltage shift triggers the 
alarm. (The sealed inner chamber 
compensates for atmospheric 
changes, stabilizing the detector at 

Continued 
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[Continued] 

all temperature/humidity levels. 

The alarm is triggered before 
there's visible smoke or noticeable 
heat— and it sounds as long as com- 
bustion products are present. When 
the air clears, the alarm stops; 
there's no resetting needed to ready 
it for duty again. 

The unit requires no mainte- 
nance beyond an occasional whisk 
with a vacuum-cleaner brush. Its 
remote transformer plugs into any 
wall outlet, offering flexibility of 
installation, since its low-voltage 
cord can be stapled along a base- 
board (20 feet are supplied; you cut 
it to the length you need) . 

You can test the unit with a puff 
of tobacco smoke. It's so sensitive 
it once soimded while we were grill- 
ing steaks downstairs— without vis- 
ible smoke. Since the house fea- 
tures an open kitchen plan [PS, 
July], we elected to movmt our de- 
tector over the head of the bed in 
an upstairs room, rather than in 
the hallway outside the bedroom, 
as the manufacturer suggests. The 
latter would give an earlier warning 
and assure an escape route, but it 
would also be more vulnerable to 
false alarms since the hall is up an 
open stair from the kitchen. 

That tiny red indicator lamp is 
the last thing I see as I drop off 
each night. And since I'm a heavy 
sleeper, it's comforting to know- 
here in the middle of my forest- 
that a guard remains alert for the 
first sign of fire, indoors or out. HH 



What the •quipment cost*— 
and where to buy it 

Monitor security camera: $199.50 

Eastman Kodak Co., Customer Relations, 
Graphic Data Marltet, 343 State St., Roches- 
ter. N.Y. 14650 

Ribbon switch, 131-AMT 30": $8.83 
Tapeswitch Corp. of America, 320 Broad Hol- 
low Rd.. Farmingdale. N.Y. 11735 

Wire-type intercom system: $29.95 

Sears, Roebucl< & Co. (retail stores or cata- 
log — No. 3H3468) 

Guardion smolie and fire detector: $70 

Hardware/houseware stores, or write Pyr-A- 
Larm Inc., 8 Ridgedale Ave., Cedar Knolls, 
N.J. 07927 for nearest source. 



rOrULAR 9CIINCE 




OCTOBER 1974 I 169 



"You can have the 
perfect money-making 

business- 
part time or fuli time" 

—fnnel* km Sehndtr, Piu Umt 

Perfect because with Von Schrader Detergers you pro- 
vide a service everytxxly needs: on-iocation cleaning 
of carpeting, upholstery and walls. Perfect t)ecause 
every home and building are potential customers^ 
with repeat orders. Your business keeps growing. 
Perfect because the equipment you use is the 
finest: proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet Deterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
holstery Deterger cleans fabrics and synthetics beauti- 
fully; (3) Von Schrader Wall Deterger cleans wails (and 
ceilings) five times faster than by hand. 

PisTfect because you can start with one Deterger. Then, as your business 
grows, add the other two and thus offer a complete cleaning service. Perfect 
because you are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties, contracts, or franchise payments. 

Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, Just as we've helped 
thousands of other men to financial independence for almost 40 years. 
For details (without obligation) send coupon. 





CARPET OCnEmm upholstery OCTERQER WAU DCTEflGER 

Free booklet givos you fuO InformatkHi. Ott th« facts about your futura In on-loe«- 
tion cleaning. Saa how wall Von Schradar Oetargera ara built, how aasy they oparata. Raad how 
othar Asaociataa bacama financially Indapandant, how wa halp you avary atap of tha way. 
KitraitpMiai 




39 years of helping people earn good money 



11105 Placa. Racine, Wisconsin 53403 
Plaaaa aand cwnplata infonnation on Von Sohradar Oatargara 
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DO YOU WANT TO 

LEARN ABOUT LIVE STEAM 

LOCOiVIOTiVES - TRACTORS - MARINE - 
OR STATIONARY ENGINES 

OR BUILD ONE YOURSELF? 

Step-By-Step Instruction - Construction Jr 
Articles - Technical Infornnation - Shop 
Techniques - Engineering Data - News 
Clubs - Meets - Suppliers - Large Sea 
Models - Trolleys - Diesels - Cars 



ANOTHER 

CONSTRUCTION SERIES 

%" Scale Live Steam Shay 



lie 




SUBSCRIBE NOW 

$8.00 per year U.S.A. - 12 Issues 

$9.00 per year (U.S. Funds) other countries 



BEGINS IN THE 
OCTOBER 1974 ISSUE OF 

LIVE STEAM Magazine 

Box 286 - Cadillac, Mich. 49601 



WHEN YOU WANT 
"TO LOOK GOOD ON 
"THE FIRING LINE" 



Si 
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... it Makes Good Sense to 
Choose the Air Gun that's 
a Pleasure to Shoot. 

BENJAMIN'S NEW 

SINGLE SHOT AIR RIFLE 

Proven and Dependable . These words 
— more than anything else we can 
say — tell you what countless thou- 
sands of Benjamin owners already 
know about this great new pump-up. 
Embodying all of the qualities that 
made its famous predecessor the 
dominant Hi-Compression Air Rifle 
around, this beauty combines im- 
proved accuracy and safety features 
with the reliable, hard-shooting per- 
formance characteristics of our old 
favorite to satisfy the keen desire of 
a shooter who enjoys the competi- 
tive challenge of target, plinking, 
small game hunting. 

A product of Benjamin's sound 
workmanship and insistent use 
of high grade materials, it also 
has a new walnut Monte Carlo 
Stock and restyled Pump Handle 
to make it your best gun buy. 
Safe, quiet, ordorless. It has ad- 
justable firing power for all uses 
— indoors or out. BB or 177 or 
\ 22. At Sportins: Goods Dealers. 
BENJAMIN AIR RIFLE CO. 
852 MARION ST., 
ST LOUIS. MO. 63104 



FREE 
CmALOG 



1 " You Can DEPEND on BENJAMIN | 


Knowing 


theESSa 



means MONEY to YOU Today, it pays to know the 
"rules -the LAW Basic principles explained, illus- 
trated by authoritative texts, study aids, sell-tests, etc 
(Not a correspondence course ) Send for interesting 
FREE booklet. The People vs YOU and lull details 
No obltqation 
BLACKSTONE SCHOOL OF LAW Dept. 127 
209 N. Michigan Ave,, Chicago, III. 60601 



make your 
own 

solid-state 




its easy with the Isotron 100 
battery clock movement kit 
we'll send you. 

Make your own cordless clock Irom a picture, model, needlepoint, 
planter or make a built-in clock behind paneling, wallboard or 
plasiic. Just use your Imagination and the complete General Time 
clockmaket kit we'll send. Includes precision solid stale Isotron 100 
jeweled movement made in the U.S.A., complete wiih 2 sets ol 
decorative hands, and easy to lollow instructions. No special tools 
needed. Make clocks lor your own use. for unique gilts, lor fund 
raising, or to sell at a big prolii. 
Sind only >9.9S (■.. 4 for $38, plus )1 
skipping cost. It's FUN I Gel started now- 
OROER TODAY. 

SZ OENERAL TIME SERVICE 

K] A TALIEY INDUSTRIES COMPANY 

(Send check or m o. to Depl. 



POP-10: nearest service center. 
Include local lax, where 
applicable.) 
General Time Service 
121 4 Walnut St. 
Philadelphia. Pa. 19107 




General Time Service 
2047 East Camelback Road 
Phoenix, Atiiona 85016 
General Time Service 
25 Ghent Rd. 
Akron, Ohio 4431 3 



Automatic 
on/off switch gives 
lO-percent gas saving 





Sure, nothing kills good gas mile- 
age like full-throttle acceleration 
and sustained high-speed running. 
But it's easy for drivers to avoid 
that. What's not so easy to avoid 
is sitting in traffic with the engine 
idling. A lot of fuel is wasted that 
way. That's just as true in Japan 
as in the U.S., and Toyota has de- 
veloped an automatic engine stop- 
start .system that is likely to be- 
come available as an option if fuel 
shortages continue. The system 
was developed with a secondary 
goal, too: to reduce harmful emis- 
sions. Carbon monoxide emissions 
are highest when the engine is 
idling, and this means increased 
CO density in jam-packed city 
streets. Few drivers would be will- 
ing to stop and start the engine at 
every red light and every time traf- 
fic grinds to a halt for any reason. 
But if it's done automatically, the 
procedure becomes attractive. 

Here's the way Toyota built its 
system. The control unit shuts off 
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Six-cylinder Toyota Crown 

(left) was equipped to shut off 
its engine 1 .5 seconds after 
coming to a stop, restart when 
the driver pushed out the clutch. 
Electronic unit (center) Is in- 
stalled in engine compartment. 
System can be disengaged by 
push-button on dash (top), 

the ignition whenever the car stops 
and remains at standstill for 1,5 
seconds. This electronic "brain" 
senses speed, slope, coolant tem- 
perature, clutch engagement, bat- 
tery voltage, and turn-signal opera- 
tion. The engine will remain run- 
ning while the driver is preparing 
to drive off from curbside— with the 
blinker going. The engine will not 
stop on uphill grades steeper than 
two degrees, or when rurming hot 
(above 212 degrees F), It will con- 
tinue running if a large amount of 
electricity is used; the alternator 
must also continue running. The 
.system will not operate if the driv- 
er's door is open, if battery voltage 
is less than 7.5 volts, or the system 
switch is in off position. 

I tested this Toyota Crown in 
Tokyo traffic, with and without the 
system ( five hours of each) , £ind got 
15.1 mpg without, and 16,6 with the 
system. That's 10-percent better fuel 
economy— and a drop in CO emis- 
sions,— Bo& Dunham 






BUILD YOUR OWN... 

• Digital Color TV — acclaimed 
by independent reviews and maga- 
zine editors as the most advanced 
TV receiver on tlie marl<et today. 
Plus a full line of other Heathkit 
color and black & white consoles & 

• Stereo & 4-Channel Hi-Fi - the 

more-for-your-money line of re- 
ceivers, amplifiers, tuners, turn- 
tables, tape decks, cabinets and 
accessories — recognized for superior quality and 
performance at lower cost. 

• Horn* Appliances — an impres- 
sive lineup of home security & con- 
venience kits, including home pro-' 
tection systems, intercoms, digital 
electronic clocks & thermometers, 

weather station, microwave oven, trash compactor, 
ultrasonic cleaner, table model & portable radios, 
electronic air purifier, garage door openers, many 
more — quality products with kit-form and self- 
service savings. 

• Fishing & Marine Gear — includ- 
ing fish locators, fishing thermom- 
eter, digital & flasher-type depth 
sounders, vapor detector, foghorn/ 
hailer, power inverter— all designed 
for quality-minded skippers & anglers with a 
weather-eye for economy. 

• Automotive — professional auto 
accessories & tune-up kits, includ- 
ing battery chargers, CD ignition, 
timing lights, ignition analyzers, 
tune-up meters, sirens, and more — 
at build-it-yourself savings, 
e Amateur Radio— The famous 
Heathkit amateur gear — transmit- 
ters, receivers, transceivers, 2- 
meter FM gear, novice rigs & 
accessories — world's largest se- 
lection of amateur radio equipment. 

• Test Instruments— for the home 
experimenter or professional tech- 
nician — scopes, digital counters 
& meters, TV & audio test gear, 
assembled instrumentation — all 
with traditional Heathkit quality & savings 

See them all In the new FREE 197S Heathkit Catalog. 
JuBt till out and mall In the coupon below. 



BUILD ANY HEATHKIT PRODUCT 
... WE WON'T LET YOU FAIL! 

Every Heathkit product In our 75 catalog — from a 
$600 Color TV to a $5 lamp dimmer — is designed to 
be built by people with no prior knowledge or kit- 
building experience. For more than a quarter of a 
century people from every walk of life have been 
buiding them — successfully — and so can you. 
Each kit includes a comprehensive assembly manual 
that reduces the most complex operation to a simple 
step-by-step procedure that lets you check your work 
as you go. Add to this, the availability of technical 
correspondents at the factory and service people at 
Heathkit Electronic Centers from coast to coast ready 
and willing to give you any help you may need, and 
you see why we live up to our promise: "we won't let 
you fail." 

Find out how you can enjoy superior quality, perform- 
ance, and savings plus the personal satisfaction ol 
creating something of exceptional value with your 
own hands — by sending for your own FREE 1975 
Heathkit Catalog . . . today I 

HEATHKIT ELECTRONIC CENTERS - UniK of 
Sehlumb«rg*r Product* Corp. Ratall prices slightly higher. 

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito. Los Angeles, 
Pomona, Redwood City, San Diego (La Mesa), Woodland 
Hills; COLO.: Denver; CONN.: Hartford (Avon); FLA.: Miami 
(HIaleah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers 
Qrove; IND.: Indianapolis; KANSAS: Kansas City (Mission); 
KY.: Louisville; LA.: New Orleans (Kenner); MO.: Baltimore, 
Rockville: MASS.: Boston (Wellesley); MICH.: Detroit; MINN.: 
Minneapolis (Hopkins); MO.: SI. Louis; NEB.: Omaha; N.J.: 
Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho, 
L.I., Rochester, White Plains: OHIO: Cincinnati (Woodlawn), 
Cleveland, Columbus; PA.: Philadelphia, Pittsburgh; R.I.: 
Providence (Warwick); TEXAS: Dallas, Houston; WASH.: 
Seattle; WIS.: Milwaukee. 






WORLD'S LARGEST 
ELECTRONIC KIT 
CATALOG 

OVER 350 KITS FOR 

EVERY INTEREST AND BUDGET 



I 
I 
I 



Heath Company, Dept. 16-10 
Benton Harbor, Michigan 49022 

□ Please send the FREE 197S Heathkit Catalog. 



HEATH 



Schlumberger 



Name. 



Address- 



Clty. 



.State. 



.Zlp- 



Prlces & specifications subject to change without notice. 



CL-52gR 
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Shoppers' Showcase 



A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 



from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 



Process garden refuse material through a 
Mighty Mac shredder-chipper for compost 
heaps or till directly into your soil. The 
model 12-P shown above will chip tree limbs 
up to 3" diameter for valuable mulch. Don't 
burn your refuse; recycle it back to the soil. 
Process corn stalks, manure, leaves, sod 
and flower stems. Write for free literature 
describing the Mighty Mac quality line. 



iflMightKMoc 



SHREDDER- 
CHIPPER 

MODEL 12-P 



S crease Garden 
utpuTana 

Reduce 
Food 
Costs 




I >4merind hKacKissic 

Incorporoted 
I Box 111 

Porker Ford, Penno. 19457 



Gentlemen: Please send me the latest in- 
formation on Mighty Mac shredder-grinders. 

Name 

Address 

City 



State 



Zip 



I 



The Ultimate in Ignition Systems! 

* ELIMINATES BREAKER POINTS. 
Perlect Timing and Dwell never change! 



^ "A" Biminatet Tune-ups. ^ 
Never wears out or needs any Maintenance. 




^ The Most Advanced 
"OPTO-ELECTRIC SYSTEM" 

• The Allison Breaiurless System eliminates the Points 
and Condenser, replacing ttiem with an Opto-Electronic 
Trigoer, using a Light-Emrtting Olode and Phototransistor. 
Also completely eliminates wiper-arm "triction" we^r. 

The only "TRUE" Electronic Ignition ... that you can install 
for under $100. Gives 40-times more Timing Accuracy 
than ANY system using nuchanical Breaker- Points! 
Unlimited RPM. Smoother running (No liming fluctuation 
as with Magnetic units). Unaffected by Temperature. 
Moisture, or Vibration! All Solid-State Components 
Easier Starting under any condition! Increased Horsepower. 
Sparkplugs last k)nger. Perfect timing increases engine 
Efficiency and Gas Mileage up to 30%l 

• Quick and Easy InstallatlonI 

'^k Tested arxl Proven reliability. 

Only $49'^ * SATISFACTION GUARANTEED! 

• Complete • 1-YEAR FACTORY VBARRANn. 
(SUte Make, Year, Engine Size). (Calif Res. add Tax). 

• CONVERT YOUR "C-D" UNIT TO BREAKERLESSI 

"TRIGGER-UNIT " ONLY $34.95 
ilr Send Postcard for FREE BROCHURE Today. 

ALLISON AUTOMOTIVE CO. 

k P.O. Box 881-E, TEMPLE CITY, CAL. 91780 J 



EASY TO BUILD. 
FUN TO FLY! 



^-«^^ ^ Learn Copter flying in 

- ^ ^ ^ your own Bensen, 

glider or powered, as 
others are doing. Pilot 
ages range from teens 
on up. Flying instruc- 
tions come with step- 
by-step building plans 
for just $35. Or start with the colorful INFO 
PACKET for $5. Send with the coupon now. 

j BEliSEN AiRCRAFVcORP.,' Deptr >S-104 
IrDU Airport, P.O. Box 2746, Raleigh. N.C. 27602 




SEND 

$35 

OR $5 



NAME- 



ADDRESS- 



SILVO (BRAND NAME) TOOL CATALOG 

Thousands of 
exciting tool 
values! 

Thousands of Exciting 
Tool ValuesI Stanley, 
f^/lillers Falls Skil.Thior. 
Wen. Disston. Wiss 
W e I I s a w . Dremel. 
Speedy Sprayers. Plumb. 
Huot, Kennedy. Chan- 
Rockwell, Helios, Vice- 
_ d and many other Na 
tionally Advertised brands of Tools & Supplies 
We ship Coast to Coast at prices Hard to Beat. 
Send $1 for our big 196 page tool catalog to 
day. 

SILVO HARDWARE CO. 

107 Wolnul St., PSD74 Philo., Pn. 19106. 




nellock. Porter-Cable, 
Grip, Crescent. RIdgi 



NEW RUBBER STAMP BUSINESS 
PA YS BEGIN NERS '16^' AN HR. 



AT HOME 
IN SPARE r/Affi 



th Tob/e Top Mack 

W* H*lp Finance You , 
mt /•«» than bank rate* I 

The multi - million dollar Rubber Stamp buaii 
once controlled by a few big companies— ia now being 
taken over by small operators — one in each commu- 
nity throughout the IJnited States. Men and Women 
who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special word- 
ing that buyers once were forced to buy from big cities. 
Materal costing only 27c makes a stamp that sells for 
S2.75. The machine that does the work is simple and 
easy tooperateand ittumsoutas many as six Rubber 
Stamps at a time, each withdifferent wording such as 
names, addresses, notices, stock numbers, prices and 
other"copy" needed by omcee, factories and individ- 
uals. Working full capacity, it can earn as much as 
S33.0Oan hourfor thaoparator! Now you can get into 
the big-pay busineas yourself, with your own home as 
headquarters. You don't need experience. We supply 
everything, including complete inatructions and eight 
waystogetbusineascominginfast Waavanhatofinaiiea 
yourttart! Start n>akin|;uptoS16.60anhourtr' m the 
very beginning. Caih in on the profitable R ibber 
Stamp businew in your community rwht away. We'll 
mail full pariiculara FREE and no labaman will call. 
Be first in your locality. Rush coupon today or aend 
your name and addreaa on postcard to: 

RUBBER STAMP DIV., D«pt.R-3-DL 

1512 Jarvia, OaM- R-3-DL Chicago, lllliMla «M2S 




RUBBER STAMP DIV. 
1512 Jarvto Ava., Oapt R-3-DL 
CMcace. Illinois 60626 



I 



Pleaae rush full i>articular* about your financing i 
plan and the little machine that can get me started J 
m the profitable Rubber Stamp business at home I 
in spare time. Everything you aend me ia FREE ! 
and no aaleaman will calL | 



Nam* 

AMnu 

Of 

City SUU Mi...n 

Oupynyiiicu inaLunai 



LIVE IN THE WORLD 
OF TOMORROW . . . TODAY! 

And our FREE 180 PAGE CATALOG is packed 
with exciting and unusual values in ecological and 
physical science items — plus 4,500 (inds for (un, 
study or protit ... lor every member of the family. 



A BETTE 



R LIF 
HER 




WAR SURPLUS 
ELECTRIC GENERATOR 

Brand new Signal Corps Model. Up to 
90 volts by turning crank. Use in high 
impedance relays. Charge ground & 
bring up night crawlers for bait or 
study. 2 Alnico Magnets alone now 
worth more than original $15gov't cost. 

lbs.) $8.50 Ppd. 



ACTUAL WORKING 
SOLAR HOME PLANS 

Learn all about the most fascinating 
possible home of the future. It can 
be your "now" answer to today's 
energy crisis in housing. Expert Dr. 
Harry E. Thomason tells advantages, 
problems, savings, and more in this 
important 20-pg fact-filled booklet. Also includes 8-page over- 
size insert of basic, actual solar home plans, a valuable guide- 
line to you and your architect in fitting space requirements, 
design ideas, and local area building codes. 

No. 9440N (Solar House Plans) $10.00 Ppd. 





PRO ELECTRONIC 
SOUND CATCHER 



18%" reflecting 
amplifier magni- 



Parabolic mike w/ 
shield & 2 I.C.'s 

fies signals lOOX that of omni-direc- 
tional mikes. Catch a songbird V2 
mile off; QB's huddle strategy; 
sounds never before heard. Super di- 
rectivity gives highest signal to noise ratio poss. Safe: auto, 
cuts off ear damaging noises. Earphones, tape recorder output, 
tripod socket. Req. two 9v trans, batt. (not inci). 

No. 1649N (Sy, LB.) $299.00 Ppd. 

BIG EAR "TOY" MODEL #80,176N $ 32.25 Ppd. 



NEW! KIRLIAN 
PHOTOGRAPHY KIT! 

Experiment in the fascinating new 
field of "Kirlian" electrophotography 
— images obtained on film without 
camera or lens by direct recording of 
electric charge transmitted by ani- 
mate & inanimate objects. Each 
"aura" differs — animate aura said to change corresponding to 
physical changes. Kit incis portable darkroom, double trans- 
former isolated from power source; instrs. 

Stock No. 71,938N $49.95 Ppd. 

"HIGH VOLTAGE PHOTOGRAPHY" by H. S. Dakin 

No. 9129N (60-PG. PPBK BK.) $ 5.00 Ppd. 





"FISH" WITH THE "400 POUNDER" 

Massive 12 lb. permanent magnet 
lifts 400 lbs — most powerful we've 
ever sold. Provides instant handle for 
easy, safe metal carry, great for re- 
trieving metal parts. Releases quick- 
ly — lift pivoted side handle, sever 
magnetic grip! Use for flame cutting, shearing, punching, posi- 
tive ground for welding; remote usage, etc. Tie a line to it and 
go treasure hunting at sea! Powerful ceramic magnet lifts more 
under water (best through 1" steel plate). 

No. 85,238N (UVjxSxS) $ 65.00 FOB 



GET A CHARGE 
FROM THE SUN! 

Our I2V Solar Battery Charger allows 
direct conversion of light-to-electri- 
city. Compact panel put on a boat 
can automatically charge its 12V bat- 
tery over entire daylite period. Use 
anywhere for a trickle charge. Big 
value, it comprises 30 1/2V silicon solar cells in series w/ diode. 

No. 71,971N (AB. 30 W-HRS./WK.) $89.95 Ppd. 

9x18' HI CURRENT MODEL (6W, 12V, 500 mA) 

No. 72,010N (AB. 150 W-HRS./WK) $420.00 Ppd. 

6x6' LO VOLTAGE MODEL (1.5V, .38W, 250 mA) 

No. 42,172N $49.95 Ppd. 





AUTHENTIC SCALED WINDMILLS 

Real-thing replicas show wind direc- 
tion, wheel silently revolves on ball 
bearings. Give your grounds unique 
rural charm! Great centerpiece for 
planter, flowers. Use to hold yard 
light, house number, sign or as mail- 
box. For school, a fine "energy crisis" science project— does 
everything but pump water. Heavy gauge steel, durable outdoor 
finish; aluminum color w/red trim. 

No. 71,923N (17 " DESK MOD.) $10.95 Ppd. 

No. 71,924N (4Vi FOOT— 14 LB.) $32.50 Ppd. 

No. 85,229N (8 FOOT — 46 LB.) $44.95 FOB 



SUPER 6" SPACE CONQUEROR 




Superb Astronomical Reflector — Up to 576X. 
Capable of revealing faint stars of nearly 
13th magnitude, split double stars separated 
by less than 1 sec. of arc. Features 48" F.L. 
aluminized & overcoated 6' f/8 ground and 
polished parabolic mirror (Pyrex®) accurate 
to V* wave, 6X achromatic finder scope. 3 
eyepieces — wide field 48X Kellner, >^' 
192X Ramsden, & a Barlow to double & triple power — rack & pinion focus- 
ing mount. 47 '4' aluminum tube. Electric clock drive w/manual slow-mo- 
tion control. Setting circles. Heavy-duty equatorial mount. Pedestal base. 
Compares to $350 — J400 models. 

No. 85,086N (Shp. Wt. 68 lbs.) $285.00 FOB 

6" WITHOUT CLOCK DRIVE No. 8S,187N S249.50 FOB 

4Vi" REFLECTOR (45X to 135X) ... No. 85,105N |149.S0 FOB 

4Vi' WITH CLOCK DRIVE No. 85,107N |l89.50 FOB 

3-^ REFLECTOR (30X to SOX) No. 85,050N $ 49.9S Ppd. 



KNOW YOUR 
ALPHA FROMTHETA! 

For greater relaxation, concentration, 
listen to your Alpha-Theta brain- 
waves. Ultra-sensitive electrode head- 
band slips on/off in seconds — elim- 
inates need for messy creams, etc. 
Atch'd to amplifier, filters brain- 
waves, signals beep for ea. Alpha or Theta wave passed. Mon- 
itoring button simulates Alpha sound; audio & visual (L.E.D.) 
feedback. Reliable, easy-to-use unit comparable to costlier 
models. Completely safe. Comprehensive instruction booklet. 

No. 1635N (8x3x4"; 24 oz.) $134.00 Ppd. 

LOW COST "Starter" UNIT, 

No. 71,809N $ 55.00 Ppd. 





MAIL COUPON FOR 

GIANT FREE 
CATALOG! 



164 PAGES 

4500 



t MORE THAN 
UNUSUAL 
BARGAINS 

Compltttly ntw CatJioi. PKhed with hufc selection of lffl»cope$. mi- 
croicopts. binoculars. mj|nets. tnigmfiers, pnsmt. ptioto components, 
•coloiy jnd Unique Lichtms items, partt. hits, accessories — many 
hard-to-cct sjrplus barfains. lOO's of charts. iDustrattons- For hobby- 
ists, eipcrimcnters. schools, industry. 

EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N. J. 08007 
Please rush Free Giant Catalog "N" 

Name 

Address 

City 




COMPLETE & MAIL WITH CHECK OR M.O. 



EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 



□ 



PLEASE SEND 
GIANT FREE 
CATALOfi "N" 



-State. 



-Zip 




How Many Stock No. Description 


Price Eicli 


ToUl 




















































Add Hindling Chg.: $1.00, Orders Under $5.00, SOt. Orders Over $5.00 

1 •nrinu Q rhaick Q mnfia)! nrriar fur % tniAl $ 





Name 

Address. 

City 



.State. 



-Zip. 



CATALOG OFFER 

Send me your fully illustrated 
color catalog of the complete 
line of Kirsten pipes and 
accessories. 




PIPE CO., INC. 

P 0 Box 70526 PS-10 
wKk tt Seattle. WA 98107 



THE SCOTT ENGR/y ER 

Your spare time 
money-maker 

Scott's SM300K turns IOC worth of plastic 
laminate into a product you can sell for 
75V to $1.00. Every business is a 
prospect. Make name plates, signs, 
plaques and more ... in just minutes, 
using just one hand. A complete, 
ready-to-operate engraving shop to help 
you make big money in your spare time! 
To find out more, send for free 
catalog, today. 

Dept. 10502 
SCOTT MACHINE 
DEVELOPMENT CORP. 

P.O. Box 217 
Walton, New York 13856 
Scoff f/7/s every engraving need — 
Irom stock to lonts. 
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Inventions 
Ideas 
Wanted 

Developed Marketed for Cash /Royalty \ 
Sales or licensing to industry 

"No Idea Is Too Small"* 

Free Information: "How to 
^ Safeguard, Develop and Market 
Your ideas to Industry" 

(212) 354-9696 

LAWRENCE PESKA 
ASSOCIATES 

Dept. 201, 500 Htth Avenue, N.V.C. 10036 

All disclosures arc reviewed on a 
confidential basis. 

*A Trademark of L.P.A., Inc. 



PORTABLE BAND SAW 



Cutt - SlMl 
Piaflie - Brau 
Aluminum 
Wire - Wood 



Th« molt amazing haavy duly malarial eutlar in axlslanca. 
Yat light in waight ■ only 50 Ibi. At ravlawad in Juna 1973 
Popular Sctanca. Coitl only 1229.00. For traa Information 
wrila: HALCYON. INC P C ao> 9«44. Oapl 10. St Loull. 
Mo 63122 





$10 to $20 in 1/2 hr! 



INVISIBLE VINYL REPAIR 

(, Big, fast earnings with amazing VIP 
K Invisible Vinyl Repair. Big profits, 
,j^";^jmaj big demand — car shops, homes, 
. rrfAj;*? bars, motels, buses, etc. Easy, quick. 
FREE details by mail. No salesman will call. 
VIP. 2021 IMontrose, Dept. 198, Chicago 60618 





POCKET CALCULATOR 



FUU 4^UIICri0ll OrCUTION 
<U< . Soltracl . DI<Mo . HalUaly 

Feitures 6 Digits plus Overflow 
Indicator . . . also Decimal Point. 

MlfH Haiti 34.50 

I^DIilt Ma«il Willi % Kay t Mtmiy H.H 
lO-DUr MONET IMl CUUANTEE 
Please Add Sl.OO for Shipping & Handling 

DIGITRONICS COMPANY 

P.O. lu SIS / Wan St. Sta. / NT, NY 10005 



HYDRAULIC JACK REPAIRS 



Eom WhiU You Uom In Your 5por« Tim* 

Tn'md ar>d qualifwd mechanics needed NOW to service 
inopefstive hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW - in your basement or garage to 
earn spare time cash in an expanding industry. Don't iwait, 
NOW! Gel the f»ct» 
rite for folder No. PSIO and free bonus offer 



I M"^^^ Hydraulic Jack Repair Manual Co., Inc. 

^■^\<|^S^a.P.O. aOX J • STATIN ISUkNO. M.Y. 1011* 



Always include 
Your Zip Code 
When Answering Ads 



STAINED 
GLASS 

Send 50' for fascinating 
catalog of kits, tools, 
ideas, Ijooks, and .sup- 
plies. 

BIG STARTER KIT 



WHinEINORE, BOX 206DE, HAI 



Only $12.95 ppd. 
INOVER, MASS. 02339 



Sound 

Activated 

Switch 




SUKPLUS BAROAIN! ONLV «1.9S. Turns on llghto, bells, 
horns, sirens, alarms, tape recorders, wireless mikes, etc. 
Operates by volu, whistle or any sound from across room. 

Ilundrcdit oi fun A. pntrl Iml uitcti. l>o niystcrioUH tru-k.t & stunU. 
(Ji-eat for f\pcrlm»-ii(«T»*. oUt-ticmlr 1»iik.''. NOT A KIT. Com- 
pletely assembled, wired. Inrludt-M scnullivr hwIUIi Milch r«* 
colvi-a sonir sIkh-iI, IrHiixUtorlzt'd r»'lHy rln-ult A cliTlronli* 
HWitfli, rrvHlal miki-. Regular value to %S. Limits auantltv 
electronics surplus, fl.tS oaclt. 2 for »3.00. Add 3S« 
handling. Johnson-Smith Co., 110 Auto. St., Mt. Clemens, 



FREE Big New 1974 Catalog 

1,600 Jokes, Tricks, Novelties 



V ivi ^"<> today 'or FRCE World Famout catalof of hard- 
^* .itJ ' >o-q«t nov*Mi«t, fsdsals, hobbivt, (porlt, Kianca, 



handling 
Mich. 4S043 



Wcironlci, mod « pfychadtUc, |a«v*try. ffunii. fun- 
1im«i«v«ri, ajnki, icheot-of 'lc«-arlHt Itemi. 
-^photo-optlCBl. motori/tnsin*t. »ulo/btt(« IMmt, booka, 
astc L occult, bartaini. Jehai & Irlchi, ale. No MItar 
-■- Add 10< 
monsi 



"i: mastc I . . _ 

necessary. Send rtamo, address, alp. Adi 
idling. ioAnson-Smlth Co., 110 Auto. St., Mt. Clei 



110 VOLT "PLUG-IN" YOUR TRUCK OR CAR! 



Mounts Under Dash or Mood In 10 

Minutes — Hiis OfTOii Sw.-Volla«e Ind. 
l.iKliC Up To 4000 W;.tl9— no Volt IM^^ 
Power from oar AMernalor. Huns Carpen- 
ter - Farm ■ Balldcra - I'ools - I-lithta ■ 
liralors - Drills - S;ivvn. Starts Curs. 
Quite Chances - Welda - Brazes. .Solders. 

SEND ONLY $2.00 « o'T'.'kdS!',, 

pn<itni:)n < 12. '.»".> pluR COD poRluXr. 
send Sll.'.'it fur I'liid Del. In USA. Complete Ready To Uso 

With Speed Control Pull Instructions. One Year Service 

Warniiily — lO Day Money Rack Trial — IileJiI for plekups — 
All Cars-Campers- — Hush nrder. 

WESTERN ElEaRONICS^ Dopl. PPS-10, Kwrnay, N«br. 4M47 




IT'S NEW THE AMAZING TELEPHONE ORGANIZER' 


Rnds disorder to >'oar telephone area for 
frood! AttMrhes to your wall fast. Fnr himie 
or otTire — wiill or desk phone. Complete— till - 
In-one unit 12" hy 18" high. 
• Cork niriMMKe Itourd 






• Pen holder 

• Casloni miide A ddrrss/ Appointment book 
o Tark pins 

o Sperlul whII atlarlimenli 

o TelpptM>ne book compartment 
SPECIAL ISTHODUtTORY OFFKK— ONLY 
Itt.'.Ci 4- 2.00 lililpnIiiK. 10 d«y money Iturk 
KiiHriintLT. iL.I'^ S«lrB T«x Wash. Ilea. Send 
check or m.o. Western Services Co. P. 0. 
Rox aOS-lA. Cdmonda, W«. ROOao 




Bl 1 



^^The practical section on 
the car — how the engine 
functions, the transmission^ 
power steering and brakes- 
is worth the price all by 
itself. > ' fubiiihv^ w—kir 

And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- 
morrow. Yes, whether it's your car's 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $8.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
within 10 days for a full refund. 

Popular Science Books i 

Dept. 104, P.O. Box 226, Maihauet, N.Y. 11031 




176 ! POPULAR SCIENCE 



BUILD THESE BEAUTIFUL CLOCKS 



BUY AT FACTORY PRICES AND 
SAVE $200 OR MORE! 

Kits for you to cut and assemble in solid Cherry, Walnut 
and Honduras Mahogany. No plywood or plastic. 
Handsome Moving Moon and "Tempus 
Fugit" Dials are gracefully styled in 
solid brass. German-made weight-pow- 
ered movements play the beautiful 
Westminster, St. Michael and Whitting- li. 
ton Chimes. 



Send just $1.00 for plans and instruc- 
tions to build your choice of (A) Grand- 
father, (B) & (C) Grandmother, (D) 
Steeple plus information-packed cata- 
log of movements, dials, parts and kits 
to build these and 14 other fine clocks. 
All 4 plans — $3.50. 

CATALOG ALONE — 25* 

MONEY BACK GUARANTEE 
ON ALL ITEMS 

MASON & SULLIVAN CO. 

OSTERVILLE. CAPE COD, MASS. 02655 





MASON & SULLIVAN COMPANY 

Dept. PSH.Osterville, Mass. 02655 
Please Rush the following plans: 
CLOCK ADBDCDDn® $1.00 
Send all 4 plans □ @ $3.50 
Send catalog only □ @ 250 

Name 

street 

City 



each 



.State. 



.Zip- 



WCODCRAFT 




1000 TOOL CATALOG 

This new color catalog represents 
the finest collection of top quality 
imported and domestic wood- 
working tools and accessories. 
Over 1000 hard-to-find tools are 
pictured. Each tool is completely 
described and where necessary its 
use explained. Our book section is 
noted for the special care taken to 
find books by leading woodcraft 
authorities. No woodworking shop 
is complete without a copy of this 
catalog. 

Send 50< coin or stamps. 

WOODCRAFT 

Dept. PS 104, 313 Montvale Ave. 
\^ WOBURN. MASS. 01810 



Now. . .the mo st enjoyable 



do-it-yourself I project 
of your life-a Schober 



Electronic OrganI 



You'll never reap greater reward, more fun and 
proud accomplishment, more benefit for the 
whole family, than by assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronic*, wood- 
work or mutlc. Schober's complete kits and 
crystal-clear instructions show you — whoever 
you are, whatever your skill (or lack of It) — 
how to turn the hundreds of quality parts into 
one of the world's most beautiful, most musical 
organs, worth up to twice the cost of the kit. 




Five superb models with kit prices from $575 
to around $2,300, each an aulhentlc musical 
instrument actuaiiy superior to most you see In 

stores, easy for any musically minded adult to 
learn to play, yet completely satisfying for the 
accomplished professional. And there are acces- 
sories you can add any time after your organ is 
finished — lifelike big auditorium reverberation, 
automatic rhythm, presets, chimes, and more. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union. 
Often starling without technical or music skills, 
they have the time of their lives — first assem- 
bling, then learning to play the modern King of 
Instruments through our superlative instructions 
and playing courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating detailsl 



J The SPc/ioSet Organ Corp., Dept. PS-80 
I 43 West Slit Street, New York, N. Y. 10023 

□ Please send me Schober Organ Catalog. 

□ Enclosed please (ind $1.00 for 12-inch L.P. 
record of Schober Organ music. 

NAME , 



ADDRESS- 



S CITY- 



-STATE- 



-ZiP- 
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I LAFAYETTE RADIO ELECTRONICS 

I 111 Jericho Turnpike, Syosset, L.I., New Yoric 1 1 791 

I Send me my (ree 1975 Lafayette Catalog 

I Name Apt. . . . 

I Street 



I 



City State 

Zip I I I I I I 



Dept. 13104 

Send a Lafayette Catalog to my friend 

Name Apt 

Street 

City 



State 



Zip I I I I I I 



I 
I 
I 
I 
I 
I 



FAMILY CREST RINGS 





Your own family crest hand-engrared on sterling sUrer ring 

S60.00 

llaml-enRraved on Uk roM ring $170.00 
Haiid-enfcraved on precious atones, I4k gold settinn $225.00 
V<)ur ohoicp of .stones: S>-nthetlc ruby, 8>-nthetlc sapphire, 
tupa/ ciuartz. amethyst, tourmaline, lapis lazuli, onyx. 
UKatL* and hlooilstune. If you already have a coat of 
arms sciid uk a tlraulnK or description; otherwUe we do 
research. Send for free Cdlor catalogue. ALSO Cl'FF- 
LINKS i-nd I'KNDANTS. 

HERALDICA IMPORTS, Dept. PS-10 
21 West 46th St., New York. N.Y. 10038 



"SILENT SLIM" 

WORLD S FINEST SLINGSHOT 
PalenI No D-?31?43 



A masterpiece in design and precision, cast In 
soiid aiuminum, chromium plated, mounted 
with powerful rubbers shoots compressed lead 
pellets through sight ring, deadly to Partridge, 
Quail, Dove and small game, routs rodents 
and pests. Supplied with 100 lead pellets and 
instruction leaflets. 

Replacement rubbers 1 Sets SI. SO post paid 
Compressed lead pellets per 400 SI .SO plus .50 
postage. 

Ckerk or money ordtr. So e.o.d. Florida 
rrn itenlK flrfif i*^r tux. Ordert ealtido U,S.A. 
add tl.ao lor pottage. 

Arc Manufacturing; Co. S4J 

P.O. Box 330, Fort Lauderdale, Florida 33302 '-^ 




FIND BURIED TREASURE 




BOX 10839, HOUSTON, TEX 77018 



VENEERING SUPPLIES 



NOW! Veneering and marquetry fans will delight at the choice 
selection of rare, contrasting, colourful woods from around the 
world. All veneer is hand picked and pressed flat. No more 
waiting tor orders I guarantee personal service, quick de- 
livery! Simplified veneering instruction manual/catalog shows 
illustrated fundamentals of veneering, inlaying. Get your 
veneering manual /cata log now. Send is^ today . Fu M colour 
veneer selector included. 

BOB MORGAN WOODWORKING SUPPLIES 
□•pt. P02K9, Box 18169, Louisville, Ky. 40218 



Buy and Hold 
U.S. Savings Bonds 




Snul-ll puts the fire 
OUT— NOW! Close 
damper and sleep 
worry-free No over- 
night fire hazard or 
heal loss. Save $25- 
$50' season. De- 
tails: REM Indus- 
tries, 204B Simms 
Bg . Dayton. O. 
45402. 




r/l Send You This FREE! 



Ai«d Mo 

jmEY, 



L'bt Ta TLport ^, 5. G extra nulua per gallon with our 
amazing New "Air-Flow" Needle . . . up to 25% more 
mileage, faster pick-up, quicker ttarting artd UDOOther 
running enginra. Phenomenal money-taving Mult* 
reported by thouaands of uierM already. Air-flow Ne«dle 
Mrndi fine spray of gasoline into carburetor instead of 
stream of liquid gasoline that doesn't burn completely. 

20-year-old engineering-proven principle will not 
dama|;e car in any way. Fits moat U.S. cars and trucka. 

_ Install yourseff in 5 minutes with simp/e twist-of- 

Hf-wrist (Replaces present idle adjustment screw in your 
carburetor.) Try it free! Just s«nd Name, Addrett. 

Pay nothing ! Test this amazing new auto- 
motive product in your car at our expend! 

^Check mileage. (Not all u«en report 
improvement — so Tr\ B e f ore You Q yv ) 
If satisfied with increased mileage — tend 
only $5.95. Otherwiae. return needle and 
you owe ua nothing. We even pay the 
return postage. Fair enough? Specify 
make of car ana year. 

Rfvcrsidfl Performjnce Products Co., 1 1 12 W. Olympic. 
_D«flt..PW94< Los Anfleles, California 9001S 




EDUCATIONAL CLOCK KIT 

Spring driven, molded gears. Clear 
plastic frames to let you see what 
makes it tick. Complete instructions, 
great gift for that mechanically mind- 
ed youngster. Unique design -no- tools 
or gluing. Only $9 Postpaid, order now. 

SATISFACTION GUARANTEED 

CALDWELL INDUSTRIES 

BOX 170 LULINQ, TKXAS 7M4« 

Send — clocks to: (Name, Address, Zip) 
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PRESCRIPTION EYEGLASSES 

BY MAIL 

'direct from 
imanufactureri 



Your own doctor's prescription will be 
filled, or your present lenses duplicated. 

The latest (ashions. All types of lenses available. 
Accuracy and perfect tit absolutely guaranteed. 
SEND FOR FREE FAMILY CATALOG TODAY! A 

#x 

PRISM OPTICAL INC. 

Dept. P-113, 135 West 41 St St.. N.Y., N.Y. 10036 



Est. 



SAVE 
BIG! 




Great 
I traction, power. 

I Build your own 16 hp. - ' 

: tractor. Factory direct savings. Field 
I proven. 20 attachments — mower, snowblower, 
I garden tools. 12-pg. Catalog — 50(2; build-il-your- 
I sell Plans — $5.00 (refunded on any purchase). | 
I Struck Corp., Dept. PS104T.Cedarburg. Wis. 53012 | 



MAKE. . . . $25tolOO PER HOUR 



^ BAOGE'A'MINIT, i complete badfe maklnf system lets 
^^^^^^^ you mike permanent metal pin ImcIi ludies 
^H^^^HM lor tun or profit. Badge parts cost pen- 
^^^Bj^^^l ''"f" l>i'tton$ for up 

KHBj^it^ to 75i- eacli, plioto buttons for up 
to S2.50 ea Get FREE illustrated 
^^^^^SSSf money making plans by return 
„ . d.-W/ ""'^ 0' ""I* plus $1.75 for 

Money Back Ifr.T^ shipping to RPM Assoc. Ltd.. Box 618, 
Guarantee LaSalle. III. 61301 Dept. PS- 104 



U.S. Surplus HighSpMd Rotary Fil«. Hardened Steal. 
For filing, drilling, milling, carving, routing any metal 
or wood. Cutting adgas from K" to 1", shanks all 
Brand new, in air-tight G.I. packs. Eipon order AddSl 00 

32 Tool Set<, G I coit $265 00. now . $18.00 
14 Tool Sel, G.I coil $109 00. now . . $12.00 

Save Even More, Bolh Set«. now $25.00 

100% Guaranleed. We Pay tr>e Postage. 
Order Now' 

U. S. SURPLUS CENTER. 0«pt 501 
, 715 Camden, San Antonio, T»ti 78215 




United Way 
'Your Fair Siiare' 



jf^ Print Fop Profit 




Cards, Stationt'ry. AdvertisinK, 
lith' U, tickets, announremcnts, 
QSLcurdtt, Krt'ftinir. sympathy, 
prayer cards, etc. Save money. 
Print for othora, (ood profit. 
Have home print shop, t'ays for 
it.self in a short time. Sold direct 
from factory. Ka-«y rule.s sent. 
We supply evcrythinK. Send 2r>c 
forcutaloK KELSEr PRESSES. 
74-CK. Merlden. Conn. Oe4SO 




witk siecial $7.N gift ttftr la 

Popular Science Readers 
10-DAY FREE TRIAL 
BUY FACTORY ^ fiOC 
DIRECT IX mi 
AND SAVE AO 7m 
Ht Cupetid Eltetricil Tinaiails 
FITS ORDINARY IIOV OUTLET 

Weld, tynxe, solder or cut most anytlilng made of 

mottl. No «xpeileoc« neceiiary. Follow simple initruc- 
tlonj to maka repaln on cari, tralleri, farm and lawn 
eaulpment, blcTdei, appUances, etc. Make camperi, boati, 
furniture, hundreds of valuable items. NOTHINO ELSE 
TO BUY! Comes complete nlth full face shield, pack of 
welding and brazinr rwU. power cablei, ipectal electric 
torch attachment, ground clamp, flui, easy-to-follow Il- 
lustrated Instructions, rod holder, etc. Uses standard 
W rods to weld iron, steel, brass, bronze, aluminum, 
other metals. New Improved HEAVY DUTY circuit lives 
more welding power. Gives 4 times the heat needed to 
melt toughest Iron. Plugs Into ordinary HOT ouUeU Pro- 
fessional quality welding of "tough" to "Ilght-weUht" 
metals. 10 day MONEY BACK GUARANTEE. An ex- 
cellent gift for any occasion. FREE I Mention you saw 
this ad In Popular Science and receive a $7.00 gift pack 
of welding rods free. For same-day CCD. shipment 
Just call (713) 682-56S1 or send only $2.00 and pay post- 
man $16.95 plus small C.O.D. when delirered, or charge 
the Wel-Dex to your BankAmericard or Master Charge 
card or for postpaid shipment send $18.95 check or M. O. 
to WEL-OEX MFB. CO., Dept.lt-202 Boi 10776. 

Houston. Tex. 77018. 



Now ... let your eyes 
do the measuring! 




OPTICAL 
TAPEMEASURE 



NOW MEASURE 
DISTANCE WITHOUT 
MOVING AN INCH 

. . . without help from another 
person . . . without climbing or 
awkward maneuvering . . . 
without worrying about ladders, 
obstacles, building materials, 
mud, snow . . . without ribbons, 
tapes, chalk, strings or cords. It's 
done optically — if you can see the 
target you can measure it! 

There's never before been an 
Instrument like this — anywhere! 

Gives you precision measurements of any 
distance from 6 to 100 feet— in seconds. 
Measures height, too. Simply sight the object 
through the viewfinder and turn the focusing 
dial until two images "merge" into one. Then 
read the distance in feet and/or inches on the 
tape indicator. It's fast . . . dependable ... ac- 
curate (99,2% accurate at 25 feet, 97.8% at 100 
feet). 

Ideal for contractors . . . painting, roofing, sid- 
ing and wiring estimators . . . surveyors, road 
builders, real estate agents, construction firms, 
architects. Great gift for home handymen, gar- 
deners, etc. Pocket-size, Optical Tapemeasure is 
5Vi" X 3V4" X 1" and weighs less than 8 ounces. 




THE EVERYTHING GUARANTEE 



The Gallery guarantees EVERYTHING: the 
quality, accuracy of description, availability, 
prompt delivery. If not delighted, return 
Optical Tapemeasure within 3 weeks after you 
receive it (not the usual 10 days) for an 
instant refund or cancellation of charges. 



Rugged, Cycolac* body; welded steel inner con- 
struction; shock-absorbing optical mounts; dust- 
proof interior. Warranteed for 5 years by the 
famous American optics manufacturer. Zippered 
carry case in brown doeskin vinyl. Gift-txixed. 
Order today, send check or money order, or 
charge your Credit Card. Give Acct. No., Bank 
No. (if any). Expiration Date, Signature. N.Y. 
residents add lax. 

Order No. 41450: Optical Tapemeasure, $22.50 

plus $1.50 shipping and handling. 

Free Gift Catalog On Request 

S THEf^GAIiERY 

Dept 3065, Amsterdam, N.Y, 12010^ 



MAIL THIS COUPON TODAY 



□ Send FREE Gallery Catalog. 



I THE GALLERY, Dept. 3065, Amsterdam, N.Y. 12010 

I Rush me (quantity) Optical Tapemeasure(s) (Order No. 41450) 

I at $22.50 plus $1.50 shipping and handling each. 

j □ Check or money order enclosed:. 

I Charge my □ American Express □ BankAmericard □ Master Charge □ Carte Blanche 
j Account No. Bank No. (if any). 



-(N.Y. State residents, add sales tax. 



Expiration Date. 



-Signature. 



I Print Nanne. 

I Address 

i City 



_Sfate. 



-Zip. 



T 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.1 
.J 




NOW you can txjy the most POWERFUL, DEPENDABLE garage door operafor anvwtiere 
DIRECT trom the lactory by mail and SAVE uu lo SlOO' IMMEDIATE shipment NO 
WAITING Home delivery in 3 days via UPS The HELPMATE opens and closes, illumin 
ales and iccurely locks any garage with wood, melal or fiberglass doors up to 20' wide - - 
whether sectional or '1 piece Reciuires only 1 V," clearance and 2 hours lo insiall using our 
exclusive Homeowner's Guide Guaranteed 1 year. Choice of 4 models from S99 95 tKjri 
gel unit to SI49 95 premium 1/3 HP screw drive system. Free brochure with limited time 
s^recial offer sent promptly HE LP1MATE EQUIPMENT CO. Box PS-27, Baroda. Mich 
igdii 49101 Telephone 16161 42Z 231 1 ^ 
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Expand your 
Awareness 

and 

Experience 

The Inner Dimension 

Add to your dimension of life. 
Stop living in a limited world! 
Reality is more than the physical, 
material world with its frustrations 
and turbulence. You can experience 
the inner dimension of mind. It will 
provide you with that illuminating 
insight that brings personal power 
for achievement and Peace Pro- 
found. You have access to an un- 
limited source of knowledge. 

The Vast Psychic World 

The inner dimension is the psy- 
chic intelligence of the subconsci- 
ous. It is a world of infinite power 
and potentiality. Why let intuitive 
impressions, inspiration, and stimu- 
lating ideas be but occasional un- 
controlled occurrences. Brush aside 
the old traditions and supersti- 
tions regarding the psychic self. It 
is not a supernatural force but a 
natural reservoir of inner direction. 
It can be called forth on your com' 
mand. The Rosicrucians, a world- 
wide, centuries-old organization 
(not a religion) have revealed to 
thousands of men and women this 
inner dimension for the fullness of 
living. 

Accept this FREE book 

Write today for the free copy of 
the book MASTERY OF LIFE. It 
contains no magic formulae, no 
mysterious phenomena, but it tells 
how you may learn to use these 
basic laws of nature. If you wish to 
learn, know, and expand your 
awareness of life, please write 
SCRIBE G.T.N. 

ROSICRUCIANS 

(AMORC) 
San Jose, California 95191, U.S.A. 
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GOVT. SURPLUS 

and other bargains 

SAVE to 90% 



Send for this catalog' 




The world-famous Airborne Catalos- Fully 
illustrated. Contains lOOO's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware Items . . . and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 50e to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 

AIMOiNESAUSCOL oept. ps74 

•901 Sttlltr Or., Box 2727, Culver City, Ca. 10230 
Sitlsfylnt Morld-Hld* cuilocncri ilnct 1945 



Build a 4 X 8' regulation 

Concrete Pool Table 

Structure of common lumber, redwood or fir. 
with a concrete playing surface. 
Total weight 500 lbs. Plans call M 
for 3 sections of concrete I'/s" 
thicl< with a hard epoxy surface. 
Simple design, easy to follow 
plans require ordinary 
working tools. Struc- 
tural material and pack- 
aged concrete avail- 
able locally at lumber 
dealer. 

Plans $5.00 

BILCRETE 

P.O. Box 545 
Botsford, Conn. 06404 



wood 




NEW PAGE 
CLOCK 
BOOK 

Oar new fully llltutrat- 
cd raUloK ronUltu 100 
pairca. — ttiv luricrst Bflrc- 
tlon of fine riork balldlnc 
mcrrtuind lac ever offered. 

There uri- 30 dllTorent 
piiKerns for clock Ciitri. 
10 typen of tmrdwood trim 
moldlnirs. h vurlvty of •ol- 
id brau hurdware und ex- 
rrllrnt wiMd linUhrit. You 
ran rtiooBo from 7-1 diMt* 
and 100 clork movement*. 
Then thvrr ure hardMuod 
clock kits which are pre- 
rlalnn cut iind fitted. 

There are putterna for 
Imrometora und mualcul 
prujeda and it good tvlrc- 
t Ion of burometer ftt-opa 
iind auperb Sw Is9 mus Ic 
Ikix movemenla. 

Whether you order ii 
■imple eleclrlr clock move- 
ment for un Utile iis $6.U0 
or the world** larfteat tu- 
bular chime movement for 
it tittle over ^il.OOO.UO. >^ 
will obtain tup quality ut 
the lowest prices. 




Send Only 50^ Today 
For Our 

CRAFT CLOCK 
CATALOG 



CRAFT PRODUCTS 

Dept. 2, Elmhurst, lllinoi* 60126 



MUZZLELOADING KITS 



Complete 
Instructions 
Rifled Barrel 
All Holes 
Drilled I, 
Tapped 
Fully Shaped 
& 90% 
inletted 



Complete with all parts needed to make a 
handsome, fully shootable Colonial Pistol. 
Octagonal, .45 cal. rifled barrel, front and 
rear sights. Percussion models from $22.95 
plus $1.25 shipping. Flintlock models avail- 
able. Rifle kits available from $61.45. 

Please send FREE brochure on CVA Kits. En- 
closed is a self-addressed, stamped envelope. 

Name 

Address 

City 



. State & Zip . 



CONNECTICUT VALLEY ARMS. INC. 

Dept. PS Saybrool( Rd. 
Haddam, Conn. 06438 



110 VOLT AC 
GENERATORS 

CO O'cles. Panbelt driven fi^ni car or uas engine. 
Operates TV. refrtftorators, all power tools. Over 13,- 
OOfl In senlce, Gnarantee<l six months. 1500-vatt 
$75.00: 3000-natt $ri5.50: 4000 watt $141.50: 8elf- 
exclted X Renerators neofl no batteries — X1200- 
natt $95.00 X3500 watt $151.00. all postpaid. 

TOOL POWER® Pfttant ^ndlni 

115 volts DC. 5000 watts. 50 amps from your car's 
alternator. Guaranteed 20 years. Irtstall In ten min- 
utes. Operates all power tools. Arc welding, fast bat- 
ter>' charging. Any like deTlc« by any name Is an 
Infringement of our patent pending. All copiers are 
notified. Be safe, buy from the Inventor and de- 
veloper. $25.00 postpaid. Attractive dealer plan. 

VIRDEN PCRMA-BILT COMPANY 
P.O. Box 7160 P8 2821 Mays. Amarlllo. Taxas 79109 




World s FintsI Pr»<isiO« 

SUNCSHOT 

Stop«-lyp« 

tig tog 

SOO EXTRA Pa«t(i 

^ "^^^^^^^ unall gam.. Fir, po<k.l p«ff.ctly( 
Guoront..d FRKB ihooting monuol. 
UTtA lUUn lUNOS, ft poui $2.00 p.p. 
Powch & Sling oiMtnbli.t only $2.00 p.p. 
mClSION UlNOtHOT AMMO; CionI Bog of 
1 000 Exploding Ptll«li. $4.00, 22} y." Stfl Hunt- 
ing lolli $2 OO. MO S/16" Hunting lolli. 

$2.00 p p IS 0«ki«l UlngiKM Tar«M>$l OOPP 

Orritr NOW from GENERAL $ra*TS, 
ni-PJ Main StrttI, Lowrtiictburt, InJiaM 4701S 




LOWEST COST DOME 
GREENHOUSES 




COMPLETE UNITS FROM $98.50 

This handsome geodesic design greenhouse can 
now be yours at our new low prices. A beautiful, 
full size greenhouse that assembles in only hours. 
Complete precut Dome Greenhouse Kits contain 
everything including rust proof hardware. Su- 
perior design gives you healthier plants. No foun- 
dation needed, strongest greenhouse design. Write 
today for FREE color catalog and prices. 

Redwood Domes, Div. PL, Aptos, CalH. 95003. 




...Manufacturers Need 
New Products 



if you have an idea for a new product, or a way to 
make an old product better, contact us, "th» idu 
ptepK." We'll develop your idea, introduce it to 
industry, negotiate for cash sale or licensing. 

Send for our FREE "Invtntisn Kif It has a 
special "Invention Record Form," an important 
brochure, "Your Invention - tti Omtopmont Pm- 
ttctlen & Markttinf," and a Directory o( SOO 
Corporations Sooklnf Now Product*. You'll learn 
how Ideas t)ecome a reality! 



RAYMOND LEE ORGANIZATION 
230 Park Avenue, New York. N.Y. 10017 

I'd like to find out how to take action on my 
Idea. Send Free "Invention Kit No.A-14" 




I 



Nam* 


Plaaaa Print 




Addrma 




SMta 


Zip J 



SAN fHiNciscn L(is«Nr,fU'; lOROMin v«iirniivt« 



CLIP & MAIL COUPON TODAY! 



I POPULAR SCIENCE BOOKS ">» [ 

I RO. Box226, Manhasset, N.Y. 11030 | 

i Please rush my copy of ELECTRONICS ■ 
I FOR EVERYBODY postpaid. I enclose | 

' C7 OR in full naumAnfr h 



$7.95 In full payment. 



NAME- 



I 

I AOORESS- 

I CITY 

I 



STATE- 



-ZIP- 



Money back In 10 dayt If not eompltlety satisfied. 



Get in on the exciting, 
creative do-it-yourself 
electronics hobby with 
this great new book - 

ELECTROniCS 

FOR EUERVBODV 



by Ronald Benrey 



ONLY 
$795 



MONET BACK 
GUARANTEE 




A 

POPULAR 
SCIENCE 
BOOK 



Whether you're a beginner who wants to 
start working with electronics ... an enthu- 
siastic hobbyist interested in perfecting your 
skills and learning more about this exciting 
field ... or a real pro planning to build your 
own testing equipment, you'll find ELEC- 
TRONICS FOR EVERYBODY fascinating 
and useful. 

This authoritative new book by Ronald 
Benrey brilliantly covers do-it-yourself elec- 
tronics in simple text and hundreds of crisp, 
accurate illustrations. It's like having your 
own private electronics consultant at your 
side, answering all your questions about this 
exciting field. 

Kits are a great way to start your reward- 
ing electronics hobby. And ELECTRONICS 
FOR EVERYBODY gives you all the skill 
and background you need to build a top- 
notch electronic device from any kit. 

You also get diagrams, parts lists and 
complete instructions for four easy-to-build 
electronics projects right in the book. Each 
project costs less than $15. And you can do 
the whole job in five or six hours — even if 
you've never worked with electronics before! 

Plus instructions for designing and stock- 
ing a workshop. How to identify and work 
with all the basic electronics hardware. How 
to give your projects a professional appear- 
ance. Valuable tips on how to use scores of 
testing devices. 

Send in $7.95 for your copy today. If you 
don't agree it's everything we say, just return 
it within 10 days for a full refund. 



A better than 
money-badi guarantee: 

NO MORE ACHINGJIRED 
ipiFEETORYOU DON'T 
m OWE ME A CENT! 

% Julius Young 

since my infantry days In World War II I've suf- 
fered from aoonlzlng pains In my feet. For almost 
30 years every step I took was torture— even walk- 
ing to the car was an ordeal. In my desperate 
search for relief, I tried everything: expensive 
shoes (I've got a closet full), Inserts, arch sup- 
ports, foam Insoles, heel pads, powders, lotions, 
creams and foot baths. 
Nothing worked. 

Then, last year, I came across a device which 
ended my suffering Immediately and permanently. 

I call this product New Feet because that's what 
I had the day i started using them. The first step I 
took with New Feel was the first one in 30 years 
that didn't make me wince. By the end of the day 
I was walking without a limp. At the end of the 
month my foot pains were only a memory. 

No more do I experience hot, burning metatarsal 
pain. No more feeling I can't take another step. 
No more, "I've got to get my shoes off. My feet 
are killing me." 

New Feet really works. 

I've been sharing my discovery with my friends 
who had been suffering as I was. Everyone of 
them, men and women, reported the same result: 
From the minute they started using New Feet, the 
pain began to disappear. In 30 days the burning 
aching feeling was gone and It hasn't returned 
to this day. 

New hope for million*. 

Millions of men and women suffer a* I and my 
friends did. If you're one of them, I'm sure you'll 
find New Feet brings you the relief you seek. Com- 



fort starts the moment you begin using New Feet. 
The ache disappears. A youthful spring return* 
to your step. Pain lines that have been aging your 
face smooth away. You'll feel like a new person, 
with New Feet. 

Guaranteed relief. 

This Is the first time I've offered New Feet to the 
public. The low price is to Induce people to try 
them. Supplies are limited, though, and price may 
increase soon. 

But I'm 80 sure that you'll be amazed and de- 
lighted with the wonderful results you'll experi- 
ence from New Feet, I'm willing to make this 
unconditional guarantee: Try New Feet for 30 
days and if you haven't experienced complete 
relief from the agony of sore feet, return them to 
me and your purchase price will be refunded. In 
fact, for^O days I'll consider your payment a de- 
posit only. If In that time you return your New Feet 
and tell me they didn't help your problem, I'll 
consider no sale has been made and return your 
money immediately by airmail. Fair enough? 
Order now, supplle* are limited. 
If you have sore feet, you can't afford not to try 
New Feet. New Feet transfer Instantly from shoes, 
loafers, slippers, boots or sneakers. Be sure to 
specify shoe size when ordering and whether 
man's or woman's. Remember, supplies are 
limited, so be sure to act promptly. 

NEW FEET, INTERNATIONAL 

25130 Southfleld Road, 
Southfleld, Michigan 48075 



Julius Young, Pretidant DEPT. 504 

New Feat, Intsrnatlonal 
25130 Southfleld Roid 
Southfleld, MIehigin 48075 

Yes, Mr. Youn(, I'll want to take advantage of your 

offer. Please send me pair(s) of New Feet 

at $9.95 per pair. (Please, only 2 pairs to a customer.) 
If I'm not pleased with the results, I'll return them for 
a full refund. 



Name. 



CIty/SUte/Zip 

Ctieck one: □ Men's □ Women's Stn* Size- 



Sharpen Saws 

and other tools in Profitable 
Business of Your Own 

Be Your Own Boss a 



We Help You Get started 

Let Foley show you how to malie money in tin 
miilli-million dollar saw and tool industry. 
You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed. 

Minimum investment Needed 

f^tart your own l)Usin(:s.s willi litlli^ money. Foley 
will finunce you. Vou can earn extra cash imme- 
diately. Rush this coupon today for full 
infoiniation. 





MANUFACTURING COMPANY 

1019-4 Foley Building 
Minneapolis, Minnesota 55418 

Yes! Rush information to me. I understand there's no obligation. 



Address_ 
City 



_Stale_ 



-2ip- 
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GEI UP 10 50.000 MIIES ON... 





OWN YOUR OWN 
SPARKPLUG CLEANER 

• Clean all types of plugs in 
seconds 

• Requires no compressed air 

• Powered by rugged 12.000 
RPM motor. 110 volts 

• Supply ot abrasive for cleaning 
250 plugs (Refills available) 

• Long life, maintenance free 
design 



SATISFACTION GUARANTEED 

Or your money refunded in 30 days 



JAYCRAFT CORP., DEPT. PS-10 
760 North Marshall Avenue 
El Cajon. CA 92020 



Name, 



Address. 



Ciiy, 



State. 



-Zip. 



California 
Residents 
Add State 
Sales Tax 



s 




Plus Jl. 55 
Postaie and Handling 



Popular Science Plans 

380 Madison Avenue, New York, N.Y. 10017 



BB 



Enclosed is a total of $- 



.(check or money order). Please send 



□ 1973 Index $.60 □ 1972 Index $.60 □ Both & 20-in-1 Shop Guide $1.20 



Name- 



Street Address^ 
City or Town 



-Stata 



LOOK HERE: 

To find that article 
FAST 
Look it up in tlie 
1973 PS /ndex 

where over 6000 listings reference every 
item that appeared in the magazine 
during the year. Listings are grouped 
under the same headings used in the 
monthly contents page, so you know 
where to start looking. The 1973 Index 
has been set in clear, easy to read type. 
It will prove valuable whether you save 
your issues or not because it can help 
you order Xerox copies from back issues. 

GOOD IDEAI Take the 1972 index too, 
and get the 20-in-1 Shop Guide free. 




Popular Science Plans 
380 Madison Ave., New York, NY 10017 



37.95 FREE LATHE CHUCK! 



When you buy UNIMAT Oct. 15 - Dec. 31 



Here's a machine tool bargain you won't want to miss: a FREE Universal 
Lathe Chuck with 3 reversible jaws regularly priced at $37.95. Save almost 
$3S when you buy world famous UNIMAT — the precision lathe that converts 
to vertical mill, drill press, surface grinder & polisher. Over 
I 100,000 in use by R & D labs, inventors, hobbyists, precision 
- machinists. 

THIS OFFER AVAILABLE THRU 
HUNDREDS OF PARTICIPATING 
DEALERS THROUGHOUT THE 
USA! Write today lor lull details. 




edebbsri 



tl99.50 

fob Tenally, N. J. 

American Edalslaal, Inc. Dept. AJ-<t / Tenally, N. J. 07670 




Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 



CONCRETE MACHINERY COMPANY. 



SEND 
$3.00 



p. 0. BOX B99 • HICKORY, N. C. 28601 




PORTABLE STEAM CLEANER 



CLEAN- 



"Sfram In 60 Seconds" 

Engintt, Air Filltrt, Lawn 
mowers. 3 ytar tvaranttc en 
lir* bOM, coilt. UMi Itquid MMP. 
proMnt tlrtd. W»ifht 120 Ito. 
Auiiliary pump rM|uir*tf on low 
water preiturt. 

WEDCO MFG., INC., Dept. S4, 
Box D, Joclcion, Wyemlna S3001 



SAVE MONEY on fiMIt 40- 
mcitic and imported hard- 
woods ... an dirnensions. 
Over ISOO Items tor ttie lio<ii« 
crafttman and woodworliing 
hoMlott. Lamp parts, uplwi- 
' steiy supplies, tile, power 
tools at discounts. 
new CATALOO flEAOr 
132 paics. Full Color, in* 
Mint, addms and 50c to 
co«*r hafldllni, and pMsai*- 
Writa . . . 

CMFTSNUN WOOD SERVICE CO., Dept. B-104 

nit SOUTH MAIIV STREET, CHICABO. ILLINOIS I 



WOOD 

VENEERS-TOOLS 

Shop Uuipment • Supplier 

POWER TOOLS 

at Lowest 
Distount Prices ! 



Always include 
Your Zip Code 
When Answering Ads 



I AAMCO And You Can Make It! \ 



I The world's largest transmission chain is 
I still growing strong after ten years. Over 
I 500 of our franchisees located from coast to 
I coast. New openings in some markets mean 
I you too might qualify. For further informa- 
! tion write: 

I AAMCO TranstnlMlons, Dept. 0|;5 




Dealer in- 



BASEMENT TOILET 

Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water pres- 
sure. No digging up floors. Clog 
resistant, easily Installed. Make base- 
ment into game room, den, apartment 
with private bath. Financing available, 
quiries Invited. Write for free catalog. 

DOSS, Dept. J -26 , Box 10947, Houston, Tex. 77018 

OPERATE THREE PHASE MOTORS 
FROM SINGLE PHASE LINES 

Tlle RELIANCE THREE PHASER allows 
you to operate three phase motors W thru 
7 >/2 horsepower from 220 volt single phase 
power sources. Rugged — heavy duty — pat- 
ented unit built to give many years of satisfactory 
service. Free literature on request. Thousands of 
satisfied users. — Dept. PIG. 

Relience Elec. Mf|. C*. lac. 
tie. 2, 1« use, Maitlon^, Fla. 32751 Tel. MS-W-MM 



ONLY 

$299S 



HOW TO GET RICH 



Have you ever thought of operating a 
little mail order bu.sinejw of your own. 
There is no other business like mail or- 
der. Start on a shoestring In your spare 
time and make a fortune fast. It strikes 
like a bolt of UghtnlngI Millions read 
your ad and suddenly you are swamped 
with cash orders from all over the coun- 
try. MORK MONEV In 60 days than you 
could earn In a lifetime I Let us help you 
get started. To recelfe a free book and 
complete deulls just fill out the coupon 
and mall to: 

Moil Orrfer Asseciales, Inc., Deal. Mf, MMitnla, NJ. VtUS 

Name . 

Address 

City State Zip 
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loft me severely 
"V^^^ '"'"JTrm making a very 

iood »v>ng " of mouth ad^ 

my business a ''"f'^n, my own boss 
doing something Johnson, 
^''^tamed Kansas. 



far/I Afore 
Enjoy Life -Be a... 

LOCKSMITH 



like 
lam! 



Train FAST at Home — Earn While Learning 
Get into this booming high-profit business thafs 
Easy to learn— Easy to do— Easy on You! 

mechanic to be an ace professional in 
this field. Once you know Locksmithing 
all your worries about a job, more in- 



Never before have money-making 
opportunities been so great for qualified 
Locksmiths. Now, lucrative regular lock 
and key business has multiplied a thou- 
sandfold as millions seek more protec- 
tion against ever increasing crime. Yet 
there's only one Locksmith for every 
17.000 people! No wonder the money 
can roll in so FAST! 

Start collecting cash profits 
right away - Up to $12.50 an hour! 

You're "in business" ready to earn 
up to $12.50 an hour a few days after 
you begin Belsaw's shortcut training. 
Special tools, equipment and supplies 
plus a professional Key-Making Machine 
help make your special knowledge bring 
in CASH FEES even while learning. 
Many students cover the full cost of 
their training and SHOW A SUBSTAN- 
TIAL PROFIT long before they finish. 
So can YOU. 

Lnm at home this shortcut way 

Prepare yourself to take advantage of 
this tremendous money-making oppor- 
tunity for steady, year-round EXTRA 
INCOME in your spare time or financial 
independence in a fulltime, high-profit 
business of your own. Perfect for retire- 
ment! Vou don't have to be an expert 

^ein^Starte^M^Maklng 
Money FAST as a LOCKSMITH 

"I'm MAKING OVER $300 A MONTH In my spare time 
with the Belsaw Locksmith Course. Yours Is the best 
training In America." 

Henry Rivas, Los Angeles, Calif. 

"I CLEARED $110 LAST SATURDAY! I am doing a won- 
derful business thanks to your course in Locksmithing. 
It's a great business." 

R. W. Davis, St. Louis, Missouri. 

"I HAVE ALL THE LOCKSMITH WORK I CAN HANDLE. 
Business is so good I'm expanding to fulltime." 

Ed Boyle, Pittsburg, Penna. 




come, layoffs, inflation, recession, too 
many bosses will be gone forever. 

Yours FREE- A burglar alarm 
and security systems course 

Not for sale separ- 
ately, but included with 
your training at No Extra 
Cost! 

You receive the full 
course plus all special -| — 4 J 
tools and equipment. In- || . i/l 
structions and pictures 
are so clear you can't go 
wrong. This rapidly expanding field goes 
hand-in-hand with Locksmithing. It can 
add even more to your profits. 

Find out all about it 
No Obligation - 
NO SALESMAN WIU CAU 

Discover what's in Locksmithing for 
YOU. Find out how Belsaw's Master- 
Locksmith Approved training has helped 
hundreds of men to EARN MORE- 
ENJOY LIFE MORE. 

RUSH COUPON TODAY FOR 
>FREE BOOK 



BBLSAW 




PRO KEY MACHINE 



IS 

YOURS 
TO KEEP! 

This Pro Key Machine can alone 
add up to $200 a month to your in- 
come . . . and it won't cost you a penny 
extra with your training. 

PLUS THESE TOOLS AND MATERIALS ... 
ALL YOURS AS PART OF YOUR TRAINING! 




BELSAW INSTITUTE 

115T Field BIdg., Kansas City, Mo. 64111 
JllHf^^' Approved for all Veteran Training. 



Accredited Member 
Nalional Home SliiJv Council. 



MAIL THIS COUPON — NO SALESMAN WILL CALL 




Tells how to 
Make Money in 
Locksmithing — 
Spare Time or 
Full Time — Al- 
most from the 
Start. Mail Cou- 
pon NOW! 



BELSAW INSTITUTE, 115T Field BIdg.. Kansas City, iVIjssouri 64111 

Please send me free of cost or obligation your publication "Keys to 
Your Future" on how Belsaw can train me to quickly make money in 
Locksmithing and how all tools and Key Machine are given me to 
keep. 

Name 



Address.. 



City. 



-State. 



-Zip- 



□ Check here if eligible for Veteran benefits. 
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Woodworkers 

I BIG CATALOG 

I now helps you BUILD 

I...RESTORE...REFINISH 

I 
I 
I 



FREE. 



WITH 
I CATALOG 
"tOI PROIECT IDEAS 



1 



I ENJOY woodworking more! 
Let Constantine's vast il- 

Ilustrated Catalog of 2000 
helpful products now help 

I you! 
Fina everything you need 
to build — restore — re- 
finish cabinets, chests, 
tables, chairs! World's 
most beautiful woods in 
natural color! Largest se- 
lection how-to books & 

■ plans. Products not found 
In stores. Unsurpassed 

■ values. Serving craftsmen 
since 1812. TEAR OUT, 
MAIL! 



I 
I 





2,000 

CRAFTSMAN PRODUCTS 
Wo«ds —Venters — Inliys 

Newest Workshop Tools 
Wood Finishes— Moldin(S 
CJrvini Woods ( Paltems 

C>ne Kits — Lamp Parts 

Hard to lind Hardware 



Mail 3d with soc for Catalog 
plus Free "101 Project Ideas" 



Published ,innu<il 



2053 Eastchesltr Rd.. Bronx. N Y. 10461 
[ I Current issue money-saver Catalog 50c 
I I SAVE! Send $1 for 3-year Subscription 

I 

^Address 




Carikit 

Outdoor Equipment Kits 

EACH DOWN FILLED KIT FEATURES OUR 
PATENTED, NO-MESS, "PACKETTE" 
DOWN-FILLING PROCESS! 

"KINNIKINIC SWEATER" of 1.9 oz. ripstop 
nylon. Five-inch quilted squares with sewn 
through seams hold the Down. Features In- 
clude two patch pockets, three inch knit cuffs 
and collar, and five snap front closure with 
a IVz-lnch overflap. Available In Men's or 
Women's sizes in Navy Blue or Sage Green. 

"ALEUTIAN VEST" of 1.9 oz. ripstop nylon. 
Five inch quilted squares with sewn through 
seams hold the Down. Features include two 
slash pockets and a #7 YKK coll zipper front 
closure. Each kit is complete with pre-cut 
materials, thread, and easy to follow step-by- 
step directions and Illustrations. Available in 
Sage Green or Navy for Men or Women. 

FREE! FALL/WINTER CATALOG 

Send for more "sew-it-yourself" CARIKIT Ideas 
from HOLUBAR MOUNTAINEERING LTD. 

CARIKIT by Holubtr 
Dipt. 10-1 SOC Box 7 
Boulder. Colorado (0302 



Assemble yourself and save $70 
chiming 

MANTEL 
CLOCKS 



iwxt day ihlpmcnt 
from our factory 




complete with dial, assembled 
■xjA CI no movement, chimes and hard- 
IMl ^XU9 ware. Door assembled, other 

wood parts cut and sanded. 

Color brochure on request. 
CROWN CLOCK CO. 
P.O. Drawer G-15, Fairhope, Ala. 36532 




FIREPLACE FURNACE 

DOUBLES HEAT OUTPUT 

Your blazing hearth looks cozy but 
most of the heat goes up the chim- 
ney. II won't if you cradle your fire on the 
THERMOGRATE. This new C shaped grate 
IS welded from heavy steel tube that 
draws cool air in at the base and 
pours hot air out at the top. Easily 
Installed, the THERMOGRATE con 
verts your fireplace into a circulating air 
heater. Ideal for cabins, basement rec. 
ooms, emergency healing. Write: 

THERMOGRATE ENTERPRISES 
DEPTP 51 lONALANE ST. PAUL MNSS117 

Turn your attic, basement or 
garage into valuable living space! 

HOW TO MAKE YOUR OWN RECItEA- A '"JJi^BOOK 
TION AND HOBBY ROOMS giveS the SOE***** 

facts you need to tackle the job with 
complete confidence. 

It covers stairways, windows, 
walls, insulation, damp-proofing, 
floors, electrical work and much 
more plus 160 how-to photos. 

To order, just send a check or 
money order for $3.50 to: 

POPULAR SCIENCE BOOKS 

Ih'l.l. I'llU. :;2i;. Jtaahass.!. N.V. 110 




An Atlas Body— In 7 Days 

* 5' "method of DYNAMIC-TENSION starts 
i giving you results that you can feel and your 
/ ^ friends will notice. Big, useful muscles. 

' ~T Gain pounds in weight where needed. Lose 
- "pot belly." Send me your name and 

address for my 32-page book — FREE. 
CHARLES ATLAS, 1 15 East 23rd St., 
.m. .M New York. N.Y. 10010 Dept. 1XX 




MAN-SIZE TRACTOR 
doM tough jobs faster 



Mora pull-powar, more loeUpowvf with 
14 hp and oll-g*or drive (no btlfi. no 
Hutd power lokt). Bigger frame, bigger 
wheelt, more weight and traction. 20 
b*fl attachment*— 33 filler, 48 tnow 
blow, 49" ond 60 mowert, looder, 
deitr, plow, borrow, sevder, tic. 
More for your money. Write for 
free cotoleg. 

TCONOmY 

TRUCTOm 

lOOS A- 10 Anoka A«tnue 
Wouktsho, Wii. 531M 




End constant BARK, BARK, BARK! 

No time wasted In trmlnlng — 
attach Bark-Trainer and forset 
It: Works instantly and auto- 
matically while you sleep or bo 
about your duties. Requires 
no attention, produces lonff- 
laatlnK results. Just let dot 
wear liark-Trainer collar a few 
days until the problem Is cor- 
rected then uke It off. Ifs 
that simple! Tiny electronic 
circuit converts vibrations of 
doit's bark to harmless but ef- 
fective shock. He associates his 
eicessive barklni with the 
startling effect It produces. 
Absolutely safe. Most effectlre 
method ever developed. 10 day 
MONKY BACK OUARAN- 
TRE. Must end the problem or 
return for refund. Works on 
any .ilze dog. Order by mail or 
call us for immediate C.O.D. 
shipment. We will deduct cost of phone call from cost of 
trainer If requested. Just dial 1-713—682-2728 anytime 
day or night. To order by mall send check or M.O. for 
S29.».'i plus $3.00 shipping ($31.95 total) to RELCO IND., 
Dept. H II . Box 10880, Hou.iton. Tex. 77018. 



SHARP 
f."-S^ TOOLS 

GIVE YOU AN EDGE! 

You drill holes faster, saw through hard wood 
more easily, do a better job cutting the lawn. 
Every job is easier with sharp tooLs. Learn to 
sharpen all your own tools. The Popular Science 
Skill Book HOME woRKSiior guide to sharpening 
by Harry Walton tells you how. Step-by-step in- 
structions for using hand stones to grinder-hones 
to put a sharp edge on saws, chisels, lawnmowers, 
garden tools, planes, power tool accessories, drill 
bits, snips and cuore. 160 pages. 187 illustratioDs. 
Hard-gloss paper cover. Money-tiack guarantee. 
Send check or money order for only $3.50to: Dept.P104 
POPULAR SCIENCE BOOKS 
P.O. Box 226, Manhasset, N.Y. 11030 




Buy and Hold 
U.S. Savings Bonds 



"LISTEN IN' TO POLICE -FIRE RADIO CALLS IN YOUR CAR! 



Works with Any Car— Portable or 
Home Radio! Just Plugs In - N'li 
wiring; ■ H mlnulc IwmkupT SwUchfr* 
iiistjinttv rroin rpKUlnr radio to All 
Police - Fire - Emergency - Taxi - 
State - Oov't 'J wnv rH(lit> r-alK! 
\\ iirks Kvfr\ wln're - Anvtlnip! I>unl 
lliiml 3fi-t!< & l.V)-IT.*. MHZ. 

SEND ONLY $2.00 S'i,;,";^'.',;!.,, _ 

<Vi.^J COD p<i«tairo or send $14.9t» for PI'.J lU-l In \}>A. com- 
plete wltb SperLiil Anieniia and Plujc In fur uiti* with Any Home 
iir I'ortitblf lt;Mllt(I KnW iiutrurl ioiu- 1 ycuf Scrvtrr Warranty - 
lO Day Money Back Trial - Sold Only Dtrrrt from Fiirtory. 

WESTERN RADIO, Dtpt. IPS-10, KEARNEY, NEI. 48S47 




POOL • PATIO • BOAT 
CAR • CAMPING 

PROTECTION 



TU-TUF-XR Reinforced Poly Sheeting for cov- 
er and ground protection of all kinds. De- 
signed for tough industry reuse, now avail- 
able. Grommet tie-down system, adjustable to 
all sizes. Use winter and sumnner. Send .25C 
for samples and complete details. Refund 
with order. 

WRITE: 

ECOLOGY FARMS OF SOLON MILLS 
P. O. Box 56. Solon Mills, Illinois 60080 



>NORKBDICHES 




FOR WOODWORKERS, CARVERS. 
CABINnMAKERS & CRAFTSMEN 

Crafted In old World tradition, these fine benches are made of SOLID DANISH 
Beech — not veneers. Features built-in horizontal & built-in vertical 
hold vises, adjustable surface holds by means of steel dogs. 

Tool Tray. Steel spindles. 

49" Hobbyist 60' or 80' Advanced Amateur/Professional 
models. One folds for storage. 
: SEND FOB FREE CATALOG 

Name 



LEICHTUNG & GALMin, INC. 
5195A Mayfield Rd. Cleveland, 0. 44124 
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City 



State- 



.2ip_ 



2 well-paid skills In demand 

NRI can teach you at home in your spare time 
with professional equipment you use and keep 



1 AUTOMOTIVE SERVICING 
Save dollars servicing your 
own car, or pi'epare for a top- 
paying job as a master mechanic. 
You learn step-by-step with bite- 
size, fully illustrated texts that 
combine practical service work 
with top quality professional test- 




ing equipment that you keep. NRI 
offers a complete Master Automo- 
tive Technician Course which in- 
cludes — at no extra cost — your 
own ignition analyzer scope (an 
NRI exclusive) and 9 other es- 
sential servicing items. NRI also 
offers a shorter Tune-Up and Elec- 
trical Systems program with 8 
important servicing TB^Ji^^Tl 
items. Both courses ' 
give you valu- 
able "hands- 
on" experi- 
ence. 





^ Move into the "boom" indus- 
try of the '70s, where tens of 
thousands of technicians are 
needed. NRI courses were devel- 
oped with the technical assistance 
of the York Division of the Borg- 
Warner Corp., world leader in air 
conditioning. Training units in- 



AIR CONDITIONING, REFRIGERATION, AND HEATING 

elude a Circuit Demonstrator for 
circuit studies ; a Control Simula- 
tor for learning the fundamentals 
of electric controls; and with the 
Master Course a complete window 
air conditioner for troubleshoot- 
ing and your own personal use. 
You also get many other profes- 
sional test instruments to perform 
experiments and keep for use in 
servicing after you 
graduate. Optional 
resident train- 
ing at York In- 
stitute is avail- 
able at no extra 
charge. 




"Hands-On" Training Pays Off 

NRI was first to supply home study students with 
custom-designed training kits combined with bite- 
sized texts to make learning at home exciting and 
profitable. In all NRI courses you receive top quality 
professional test instruments to perform experi- 
ments and keep for use in servicing after you grad- 
uate. Tens of thousands of NRI graduates are proof 
it is practical to learn at home in your spare time. 

Earn $5 to $7 an Hour, Starting Soon 

Keep your present job while preparing for a top- 
paying job, or business of your own. With NRI's pro- 
fessional testing equipment (provided at no extra 
cost) you can earn good money making repairs for 
your friends and neighbors long before you complete 
your course. 



Train with the Leader — NRI 

The same training innovations which have made 
NRI the leader in technical education at home are 
now available to you. You'll proceed at your own 
pace, guided and assisted by your own NRI home 
training expert. 



APPROVED UNDER G.I. BILL Check G.I. line on the card. 




NRI TRAINING 

3939 Wisconsin Avenue, N.W. 
Washington, O.C. 20016 

RUSH CARD FOR ONE FREE NRI CATALOG 

NO SALESMAN WILL CALL 
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CLASSIFIED 



OPPORTUNITY MART 



1 AUTOMOBILES & 

MIDGET CARS 

BEA-A-LECTRIC. Battery power 
your compact car. 50 mile range, 
speeds to 60 mph with regenerative 
braking, no added shocks or airlifts. 
Plans, pictures, controllers $18.50. 
Bea-a-lectrlc. PO Box 96. Wcstches- 
ter. IL 60153. 

PROVEN Ways to increase gas mile- 
age. Send $2.00. Universal Enter- 
prises. P.O. Box 2441. Livonia. MI 
48151. 

2 AUTO SUPPUES « 

EQUIPMENT 

UNHELIEVAULE Results! Gas Oil 

Saver! $6.50 postpaid. (Two — 

t 12. 001. EsUbhshed 1951. Guaran- 
iedl Motaloy, Grantham 5. PA 
17027. 

ALTERNATOR/Generator. Rebuild- 
er's Course; includes Tooling & Test 
Equipment: Write: Hedelund Engi- 
neering. Dept. B. P. O. Box 5777. 
Las Vegas. NV 89102. 

CAPACITIVE DISCHARGE IGNI- 
TIONS. DISCOUNTED. Rodgers. Son 
(PS I. Box 3583. Anaheim, CA 92803. 

MIRROR. WITH UGHTS. For Sun 
Visor, $4.95; Don Hone Ltd.. Dept. E. 
1399 Franklin Avenue. Garden City. 
NY 11530. 

RECALIBRATE any '66 or later 
GM 4-barrel Quadrajet carb for alti- 
tude, economy or performance. Write 
for deUlls: PERFECTUNE. 4230 S. 
36th Place, Phoenix. AZ 85040. 

MOTALOY Ring Valve Job While 
You Drive. $6.00. Two-$11.00. Guar- 
anteed. Andris. Box 34237. Dept. 
301C. San Francisco. CA 94134. 

SAVE Gas! Automatic Accelerator 
rations gas to engine, starting, stop- 
ping, cruising! Not just another cruise 
control. Plans $1.00. James Campton. 
Box 336. Spring Lake. NC 28390. 



SENSATIONAL WINCH OR HOIST 
12 Volt; size— loaf of 
bread. Lifts Vi ton, 
pulls to Z ton up 25% 
grade. $109.95 and up. 
Reversible, self locking. 
Complete with cable, hook, switch and 
wiring. 

SUPERWINCH, INC., DEPT. PS 
Danielson, Conn. 06239 / 203/774 1456 



NEVER WAX Your Car Again! Try 
"DYNA-GLAZE" - New miracle Polish! 
1001 Uses! SATISFACTION GUARAN- 
TEED! $3.00 ' 2-$5.00 postpaid. 
Sunshine Studios i gp3 j . Box 2501, 
Naples. FL 33940. 

CAPACITIVE Discharge Ignitions. 
Top Brand. Super Discount. Eastwood 
Products. Oriskany. NY 13424. 

CONVERT Automobile to battery 
power. $3.00. Haul bicycle in trunk, 
equipment. $5.00. Driver awake de- 
vice. $2.00. All guaranteed. Encrgy- 
craft. 2350 W47A. Denver. CO H0211. 

AEROSAL Fire Extinguisher. 16 oz. 
can. Approved for incipient grease, 
wood, gas. oil. electrical fires. Five 
year guarantee. $3.75. two for $6.00. 
Thompson Enterprises. Suite 11415 
Laurelwalk. Laurel. MP 20811. 

EVER left your lights on? And re- 
turn to a dead battery and car that 
won't start!!! Light Guard sounds a 
warning when lights are left on!! Easy 
installation — Guaranteed. $6.95 — 2 
for $12.95 p.p. J. C. Enterprises, 
Dept. 1PAR4, 117 Cimarron Court, 
Apple Valley. MN 55124. 

SNO-GO Extra traction strap on 
chains. Easy, quick on and off. Carry 
set each car so you go in snow and 
ice this winter. Tire size and $10.00. 
SNO-GO, Box 57, High Ridge. MO 
63049. 

CAR POUSH With 3 Year Guar- 
antee! Send $5.80 (Postage Included i 
Or Write For Free Sample. Monev 
Back Guarantee. System Wholesale 
Co.. Dept. PSl. P.O. Box 239. Claw- 
son. MI 48071. 



Chick Your Engine Oil From Your Daihboan) 

■■QILGUARD" tells you inslanlly if you 
reed oil. Easy-lo-insiall, sale, non-elec- 
tric system. Complele inslallalion kit. 
Salislaction guaranteed S29 9S+S1 50 

(or handl g & stiip'o Send car make. 

model, dipstick length witfi check or money order 

SUPERMARINE PRODUCTS CO. Dept. PS 
1 Jilnioi Or.. lltriHn, M.J. 0W9 • (201) 526-0255 




CLASSIFIED ADS $2.25 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75C per word extra. All cap headline or white 
space, $12.25 per line. CLASSIFIED-DISPLAY ADS 
$175 per inch, per month. Complete details on request. 
Advertisers using a P.O. Box number must furnish com- 
plete name and street address for our records. 
CLOSING DATE for the December issue (on sale Novem- 
ber 26) is October 10. Send classified orders to M. C. 
Ansbro, Classified Adv. Mgr., Popular Science, 380 Mad- 
ison Ave., New York, NY 10017. 



SHOP MANUALS reference books/ 

gublications bluebook. $3.00. NSC, 
rawer 1547-PSlO. Ann Arbor. MI 
48106. 

• GLOVE-BOX" KIT. MAVERICK & 
COMET Cars. FREE brochure. Karr 
Enterprises. 6930 Sylvan Road. Cit- 
rus Heights. CA 95610. 

KYDRAUUC Jack repair kits, parts 

and supplies. Cataloi? 50c (in coin t . 
Hydraulic Jack Packing Sc Tool Co.. 
Inc.. General P. O. Box 3. Staten Is- 

land. NY 10314. 

SANDBLASTERS - $34.50 - 
$839.50. Free Catalog. Truman. 1330P 
Market, Youngstown. OH 44507. 



SANDBLASTER 



EASY TO BUILD 
POWERFUL . PORTABLE 

FOR LARGE OR SMALL COMPRESSORS 
FROM PARTS LVING AROUND MOST 
HOME WORKSHOPS. 

9 USE COMMON SAND 

COMPLHE PLANS ^S^" 

WILSON PLANS 
BOX 340 

KERNERSVILLE. N O. 27284 




AUTO TRAILERS A 
CAMPERS 



BUILD YOUR OWN RV with Glen 
L Component Kits. Plans and Full Size 
Patterns. FREE CATALOG. Campers. 
Pickup Covers. Filth Wheel Trailers 
for Domestic and Import Trucks. Trav- 
el Trailers. Camping Trailers. Van Con- 
versions. Save! Prepaid Freight Spe- 
cial! Glen L. 9152-PS Rosecrans. Bell- 
flower. CA 90706. 



DETROIT APPflOVEO— PICKUP TANKS 




Econo-7onk^ 



OrlBiiul aqulp. type poly, now avail, 
in aux. tanks for pickups. Incrsass 
gas capacity 40 sals. Easy 1 hour 
InsUllatlon — complataly hlddsn — 
no body worh nacaasary. Lot truck 
discounts pay for tanks. 

PICKUP EQUIPMENT COMPANY, INC. 
P.O. Ormnr C, Dtpt. PS-10 

Hewitt, Taiat 76643 
Call Toll Frsa 800-433-2386 

~4 MOTORCYCLES. 
BICYCLES & SUPPUES 

MAKE Your Bicycle Electric. Plans 
- $2.94. Kiellan. 130 Drake, South 
San Francisco. CA 94080. 

CLUTCHES. Chain. Brakes for 
Karts. Bikes. Catalog 25c. Globe 
Transmission. 3310 Clearfield Street, 
Philadelphia. PA 19132. 



Easy to Build PLANS 

GO KART S2.00 

MINI BIKE $2.00 
THREE WHEELER S2.00 
THREE WHEELER A.T.V. U-OO 
MINI CAR $3.00 

PEDAL BOAT $4.C0 

12' SAIL BOAT $4.00 

SAIL BOARD $1.00 

PONTOON BOAT $1.00 
8'-HYDR0PLANE $2.00 
2 People MINI JEEP $3.00 
SNOWMOBILE SLEIGH $3.00 

MINI VEHICLES PLAN] 

Oft. A, P.O. ut n 

Chaiy. M.T. 12W1 

ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
cycle Supply. Box 159S. Falrbury. IL 
61739. 

MOTORCYCLE Repairs - Break into 
the business. Send $1 for book list, 
tool list, and information. Cycle Me- 
chanic Meyers. 745 Sante Fe. Ormond 
Beach. FL 32074. 

MOTORIZE Bicycles - Plans! Elec- 
tric. $2.00 - Gasoline, $2.00 - Both. 
$3.00. Guaranteed. Britt. 956 Spring- 
dale. Atlanta, GA 30306. 

ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans $2.00. Electro. 
Box 27203. IndianapoUs. IN 46227. 

BICYCLE Parts. The -Handbook of 
Cycl-ology." 160 pages - 5000 items. 
Foreign and domestic parts, tools and 
accessories, gear tables and instruc- 
tion. Send $3.00 to: Wheel Goods. 
Dept. K. 14524 21st Ave. North. Min- 
neapolis. MN 55441. 

BICYCLE Tool, all purpose wrench 
12 metric fittings, screwdriver. 
$1.00. Action Accesories. Box 15, 
Liverpool. NY 13088. 

4A SNOWMOBILES 

BUILD THIS INCXPENSIVS SMALL 
SNOVVMOKILC WITH HOME TOOLS. 

Itun* on used h.p. rotary 
lawnmower riuTlne. FRCC 
Track • Kaitly Diude from 
lued anow lire treads; Loeal 
nuiierluls — Front wheels for 
summer — Kasy to follow 
^ plans & pliotos only $5.93. 
OO-KART MINI-BIKE KNQINKS 
Easily converted from UOTARY 
lawn mower ensfnes (with en- 
Rlne moantrd hruke Sc alt. bike 
llEht). Rasy to follow plans & 
rtiotoa SS.i^. 

ALBAR SALES Yarmouth, Me. 04096 

5 AVIATION 

ALL About Ballooning. Handbook 
$3.00. Aerostat. Box 141. Long Sault. 
Ontario. Canada. KOC IPO. 

HANG GLIDERS 
PROVEN Performance. Plans. Kits, 
ready to fly. Catalog. $1.00. Plans for 
original Flexi-Fller and Quicksilver, 
catalog and more. $10.00. Eipper- 
Formance. Inc.. P. O. Box 246-P. 
Lomita. CA 90717. 

HANGLIDER DIRECTTORY; Plan 
Catalog; Samples; Magazine, Newspa- 
per; Self-Soar Association. Box 1860. 
Santa Monica. CA 90406: $2.00. 

BUILD - One-Man Jot Helicopter. 
Easy, inexpensive. Detailed Plans. 
Drawings - $5.00. Hellcraft. Box 
7153-A. Baltimore, MP 21218. 

AIRBOAT Propeller. Engines. Hubs. 
Mounts. Supplies. Corvair. V-W Con- 
versions. Removable Airdrives. Cata- 
log $1.00. Banks Maxwell. Box 3301G. 
Ft. Worth. TX 76105. 




KITES! Quality Action Stylei. 
Brochure 25c. Hutchinson. PSIOA. 83 
Tremont. Barre. VT 05641. 

HANG GLIDING Handbook. 200 

Sages. $5.95 ppd. 48-306 Walker, 
ortn Quincy. MA 02171. 

ZEPPELIN - Fine Quality Blueprint 
of Graff Zeppelin. 24^' x 18". Excel- 
lent for framing, $4.50 - Zeppelin, 

301 Genard. Austin. TX 78751. 

ULTRA-LIGHT Hang Gliders From 
America's Largest Manufacturer. Un- 
surpassed Quality And Safety. Rogallo 
Design. Plans. Kits, Complete Gliders. 
Free-Flight Systems. 12424 Gladstone. 

Sylmar. CA 91324. 

KITTY Hawk Hang Gliders and Ski 
Kites, Rogallo Design. Catalogue 25c. 
Plans and Catalogue $5.00. Dealer In- 
quiries invited. 230 W. McDaniel. 
Snringfleld. MO 65806. 
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HOVERCRAFT 



HOVERCRAFT - One To Six Pass- 
engers. 16 different craft, plans, en- 
gines, books, fans, props. World's 
Most Complete Hovercraft Catalog 
$2.00. Venture, Dept. 123A, Box 
5273, Akron, OH 44313. 

FANTASTIC new hovercraft. Build 
for $350, planes out 250 pounds on 
6 hp! Plans $9.00. Free information. 
Palmer Aerosystems. Box 691. Renton. 
WA 98055. 

HOVERCRAFT plans all sizes, types, 
tested designs. Photos, information 
$1.00. Universal Hovercraft. 2611 
182nd Place. Redondo Beach, CA 
90278. 

AERO-CAR I1'H>': ORIGINAL) 
AIR CUSHION VEHICUt 

Amaxtns hovercraft built easily with 

nrdinar\' tools. 

. LAWNMOWCK «»*0"lf. ''^i'l'!,"'* 

• CARRin OMl MAN AMD MOM 

. FLIES OVM UkNO/aMOW/WATM 

• FORWARD, lACKWARO, «IOgWAV» 
AND MOVERS! 

Complete Construction Plan and book 

Aero Projects, *S "o 

^ioxSliaPS^^CIInton^N^J^MO^ 

6 ASTRONAUTICS 

REAL ROCKETS YOU BUILD 'EM 

AND YOU FLY 'EM! Single and Multi- 
stage, scale and original designs, even 
ready-to-fly. Launch birds to 2,500 
feet again and again — with gentle 
parachute recovery. Safe, inexpensive 
solid-propellant engines, transmitters, 
featherweight cameras. Start your own 
model rocket collection with a big 
new, color catalog of over 80 rockets 
from 49c up. Send 25c for catalog to 
ESTES INDUSTRIES, Dept. 3B, Pen- 
roac. CO 81240. 

ROCKETS! LAUNCH 2500' HIGH! 

ASSEMBLE Yourself. Exciting bat- 
tery controlled lift-off! Real solid fuel 
propelled. Parachute Recovery. Giant 
Color Catalog plus FREE ROCKET 
COUPONS-25C. Centuri Aerospace - 
PS104. Box 1988, Phoenix, AZ 85001 



STARTREK Models. Rockets. Cata- 
log, 25c. Airtrek, Box 561052, Miami. 
FL 33156. 



THE NEXT INDUSTRIAL 
REVOLUTION 

ROBOTICS 
nEUISLEITER' 

SAMPLE COPY $1.00 
ROBOTICS NEWSLETTER 
260 GODWIN AVE. 
WYCKOFF, N.J. 07481 



7 BOATS. INBOARD « 
OUTBOARD MOTORS 

BOAT KiU. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into one-piece 
craft. 20 models — 14' to 32' Cruisers. 
Runabouts, Sailboats. Accessories, mo- 
tors, trailers. Easy terms. Free cata- 
log. Luger. Dept. AC-74, 3800 West 
Highway 13. Bi:msville. MN 55337. 



FREE Catalog. Kayaks. Canoes. 
Plans. Kits. 36 Models. Outdoor 
Sports, Box 1213PS, Tuscaloosa, AL 

35401. 



188 POPULAR SCIENCE 



BUILD Your Own Boat. We have 
plans, articles. Sample copy $1, year's 
subscription $6. Amateur Boat Con- 
struction Magazine, 230 Congress St., 
Boston. MA 02110. 

CANOE KITS — Wood Canvas. 
Molded Fibe-glass — Free Catalog. 
Trallcraft. Inc., Box 6062, Concordia, 
KS 669J1, 



Cnr 



BOAT KITS. HULL KITS, FRAME 
K:TS, plans and patterns, WorWs 
'Largest Catalog - Over 300 Designs, 
7 to 77 feet for the amateur, in ply- 
wood, fiberglass or ferro cement. SAIL- 
Prams, Da.v Sailers, Motor Sailers, 
Ocean Racers, Trimarans, Catamarans, 
POWER-Cruisers, Trawlers. Run 
abouts, Fishing Boats, Kayalts, In- 
board and Outboard Hydroplanes. Also 
complete Boat Builders Materials, 
Sails. Fiberglass. Etc. Send SI for 
Catalog or $2 for Catalog Plus Boat 
Builders Guide to: Clark Craft. 16-S 
Aqua Lane. Tonawanda. NY 14150. 



ITBERGLASS BUILDERS MATERI- 
ALS - Lowest Factory Prices in Cloth. 
Matt. Roving. Resin Epoxy. Foam. 
Nails, Fittings. Send $1.00 for Litera- 
ture (refundable) or $2.00 for Litera- 
ture plus Booklet on Mold Making and 
"How to Fiberglass". Clark Craft. 16- 
Sl Aqua Lane. Tonawanda. NY 14150. 



SAVE! BUILD YOUR OWN 
POWER TOOLS 



NEW 1974 Outboarda, Top Brands! 
6 H.P. $350; 15 - $500; 40 - $670; 
SO Electric - $948: 70 Electric - 
$1150. All Sizes. Scott-McCulloch 
Parts. Handling 50c. Electra Marine, 
610 Merrick Road, Lynbrook, NY 
11563. 



BOAT-FRAME KITS. PLANS. FULL 
SIZE PATTERNS especially for ama- 
teurs. Easy, proven methods include 
step-by-step pictorial Instructions. 
Sail - Jets - Inboards - Outboards 
Cruisers - Houseboats - Hot Boats 
Hydroplanes and many more for 8' to 
49'. Also complete supplies and ac- 
cessories - flberglass. bronze screws 
and nails, hardware, sails, spars - 
"How-to-Books". Send $1.00 for 
HUGE NEW 11^ page catalog. Glen 
L. 9152SP Rosecrans. Bellflower. OA 
90706. 



MARINE Engines, conversions, 
parts, equipment. Catalog Free! 
Stokes Marine Industries. Coldwater, 
MI 49036. 



FIBERGLASS, Resin, Brass, bronze 
screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua 
Hts.. NJ 08051. 



RACING - High Performance Boats. 
Plans. Hardware. Brochure - $1.00. 
De Silva Boats. P.O. Box 394. Sebas- 
topol. CA 95472. 



a BATTERIES, 

GENERATORS. ETC. 



PLANS - Heat, power from 20.000 
watt windmill or solar panels $9.00 
each. Convert three phase motors to 
single phase, ac motors to generators 
$2.00 each. Complete plan and kit list 
50c. DanRan: Box D; Reno. NV 89506. 



9 ELECTRICAL 
SUPPLIES A EQUIPMENT 



ELECTRIC motor supplies! Equip- 
ment plans! Modem, Box 7266, Kan- 
sas City, MO 64113. 



ELECTROPLATING EQUIP. 

PoitaMt Plalwi, SumIIm ft "KiMm-How." 
■ulld jrear own tanka far Nickel, OiraoM. 
etc. Bnir-te-lnMall PVC liners, ■•ctlller 
cowipenai m all slaes. ScMmatlc parts 
lists. foraHilas, ensi a tlwE liMtrucllon* for 
all plating, goar. le savs 29 % -7$ % . tome 
■eod m—« units for safo. 



PLATERS SERVICE CO. 

latl-Vi Ksporanza Las Aanws pooaa 



11 DO-IT-YOURSELF 



FREE! Burglar, Fire Alarm Catalog. 
Sllmar, 113 SW 57th Avenue. Miami, 
FL 33I44. 



WINDMILL Generators. Plans $5.00 
Solar Heating $5.00. Energy, Box 
1158. Lancaster. SC 29720. 



FREE ENERGYI Dozens of plans 
and Ideas. Solar, heating. cooKing, 
hot water. Windmills. Methane genera- 
tors and more. 300 pages. Send 
$2.75 to: P. E. R.. 15 Riverside 
Drive. Saginaw. MI 48602. 



ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metal- 
lic /NonmetalUc Items. $7.00. Details 
Free. Tropic, Box 95P, Palm Bay, 
FL 32905. 



BURGLAR-Plre Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales. Box 357. Birch Run. MI 
48415. 



PLANS for electric car Se bicycles, 
home power plants, wind and water 
power, etc. Details and plans list 
$1.00. Goodman Associates. Dept. 
PS. 4 Berryvllle Pike. Summit Point, 
WV 25446. 



PUMP 

)RAIN ■ IRRIGATE 
IRCULATE . SPRAY 

eavy-duly rustproof ball 
earing pump.stainless 
laft.l HP1200GPH60' high 
r 30O0GPH25'well.520OGPH max.lVi 
'out. Belt or direct drive. Use V4 HPor larger, 
oneybackgjafantee P pd cash with order $t7.95 
.ABAWCO Box35,B«lllMM(l,N.J.M50a 




MHAL MKTS KITS AT 
rACTORY DISCOUNT NiCIS 

• lO-ln. TILT/ARBOR SAW 

• 6.ln. BELT SANDER 
« SPINDLE SHARER 

• 9-ln. TILT/TABLE SAW 
« 18-ln. BANOSAW • 12-ln. BANOSAW 
• COMB. DRILL PRESS LATHE 

SAVE 




PLANS with $1 


«0O 


FULL-SIZE . 


f p*r plan 


PATTERNS i 


■ Diductibli 



»50 
TO 

$500 

Kits from {21.99 to $69.99 
Featured In Papular Science, 
Mechanix Illustrated. Sold tor 28' years. 
64,000 In use. Satisfaction guaranteed 
Send $2 each for Plans (state tools wanted). 
Catalog included. Or, send 2it for Catalog! 

GILLIOM MFG. CO. 
Dept. PS-10, St. Charles. Mo. 63301 

APPLIANCE REPAIR. Teach your- 
self a trade or repair yours. Individual 
repair manuals. For washers, dryers 
dishwashers. $3.95 each, plus 30c 
handlmg. Specify make. type. Or send 
50c for brochure. Callforma residents 
include sales tax. Harrison Sales, 
P.O. Box 1163. Glendora. CA 91740. 

LOCKSMITHING Supplies - Buyers 
Guide. $1.00. Despubs. Box 22005R 
Phoenix. AZ 85028. 

TELEPHONES Unlimited, Equip- 
ment, Supplies. Catalog 50c. Box 
1147, San Diego, CA 9211 2. 

1400 CATALOGS Usted and De- 
scribed. Sources for EVERYTHING Im- 
S5'r?S'?; ^2, P°-j MASTERLOG. Box 
24413-D. Oakland. CA 94623. 

SOLAR Energy Handbook, 2nd Edi- 
tlon, $7.50, Ficoa-v, 2901s Went- 
worth. Milwaukee, WI 53207. 

BURGLAR-Proof your home! Man- 
ual $2.00. Money back Guarantee, 
folton. 956 Springdale. Atlanta. GA 




FREE WINDPOWER HEAT 

Cuts fuel bills, beats shortages. 
Encyclopedic windmill/genera- 
tor report gives 
sources, costs, in- 
structions, capaci- 
ties, specifications. 
NOW $2.98. 

ENKROY UNLIMITED 

Dept. 110, 
ai9 Thomdiko St. Palmer. MA 010«> 

■•I COULDN'T GIVE MY OLD PIANO 
AWAY. After recovering the keys and 
antiquing it I sold it for $300!" Re- 
cover old ivory keyboard on your up- 
right, spinet or console. Make your 
piano look new. Kit includes plastic 
key tops, cement and simple instruc- 
tions. Guaranteed. $24.95 complete. 
Keyboard Kit. Box 448. Seymour. CT 
06483. 

ALTERNATIVE ENERGY EQUIP- 
MENT, solar, wind, water - catalog 
$1.00; ELECTRICAL MOTORS AND 
EQUIPMENT. 600 Pages - catalog 
$3.00. Elemental Energy Inc., P.O. Box 
3185. Denver. CO 80201. 

WAL- VAC'S new 32 -page booklet is 
off the press. It provides all you need 
to know about Installation and Main- 
tenance of a Central Vacuum Clean- 
ing System. Fully Illustrated with 
drawings and photographs. Send 25c. 
Wal-Vac, Inc.. 2851 Buchanan S.W.. 
Grand Rapids. MI 49508. 



SAVE ELECTRIC POWER! 

Save up to 00% •(•ctrlcal power with this 
unique, inexpenaive, portable, permanent 
and le^al method applicable for shop«, 
homes, factories, businesses, farms, sites. 
XOO Refund Ouaranteed If not sclen- 
tirrcally sound or if It employs gimmicks. 
Information $1.00 

CONSUMERTRONICS CO. 

P.O. lox 11173 Lexington, Ky. 40511 



SOLAR ENERGY Bibliography! 
Guide to thousands of pages of fas- 
cinating construction plans and tech- 
nical information. $2.00. Research. 
Rt. 4. Box 76C, Joplin. MO 64801. 

WINDTURBINE, Several kinds. 12v, 
llOv, $5.00. Solar heating, cooling. 

Eower. $3.00. Nonpollutlng trash 
umer, $2.00. Convert lawnmower to 
tree limb shredder, $2.00. All Illus- 
trated Instructions, guaranteed. Ener- 
gycraft, 2350 W47A, Denver, CO 
80211. 

LOCKSMITH - Materials Purchasing 
Information - $1.00. Jem. 630 Lyie 
Ave.. Haines City. FL 33844. 

NEW Portable drafting machine! 
Eliminates drafting board. T-square. 
Simplified inexpensive. Expert results 
Free details. Bllotta. 10407-A West- 
ern, Downey, CA 90241. 

SOLAR COLLECTORS $279.95. 
KITS $219.95. ANTIFREEZE DEVICE 
$24.95. PLANS $5.00. info $1.00. 
SOLAR ENERGY ENGINEERING. Box 
17177. Dept. 10, Orlando, FL 32810. 



WOOD STOVE, Build from barrel 
and our kits. Kit for 30 gal. drum 
$25.50: for 55 gal. drum $33.50. 
Postpaid U.S.A. No welding. Modem 
Kit Sales. P.O. Box 12501. North 
Kansas City. MO 64116. 

12 HOME CRAFTSMAN 

WALNUT Bowls. I.egs. Round Pic- 
ture Frames. Gun-Stocks. Lumber. 
Moulding. Midland Walnut. Box 262. 
Savannah. MO 64485. 

"CABINETMAKING Made Easy" — 
"Making Formica Brand Laminate 
Counter Tops". Two excellent guides 
let you build kitchen cabinets and 
"tops" like professionals. Extraor- 
dinary guides bring master craftsmen's 
short-cut methods. Satisfaction guar- 
anteed. Write: Japs. 126-L Seventh 
North. Hopkins. MN 55343. 

WOOD — Domestic and Imported 
Hardwoods, 3500 items! Clock, musi- 
cal instrument kits. Tools . . . discount 
prices. Hard-to-flnd hardware, 144 
page catalog, 50c. Craftsman. Dept. 
BX-104. 2729 Mary, Chicago, IL 
60608. 

SUPERBRACKET - Builds Shelves 
24" to 30" deep. Holds 500 lbs. For 
Desk, Hobby, Storage. $4.00 each. 2 
for $7.00 + 50c handling. Free litera- 
ture. HELMAC HOUSE. 2000 S. W. 
83rd Avenue. Ft. Lauderdale. FL 
33314. 

r- Fine! 3-D Sight Magnifiers 

ENLARGES CLOSE WORKtTss 
SMALL PRINT! ^ut? 

UP TO 3 TIMES 

Sep clearer, work filler, 
raoro arcuralelv with leii 
eye itraln. leM ritlsue 
tixt lentlon with HCAO 

• AND MAGNIFIES. 
Wear like claim, they'll 
ntfnlfy up to li aati 
leaee handi free to work. 
ProJurei a 3-<llnien*iDnal rlttrt. where each detail 
appear! to itan,! out FOR CLOSE WONK, REPAIR*, 
SEWING HOBBIES, fir KlurHy. ll,hl<Telflil. H- 
iUlU (0 all alcai- With or without glauas. FilM, abirp 
pritmallc polished Irniea Only %].9a + SOc foe Foot, 
arid Hdll. PPD. 12 for >] SO. 3 for 13 001 WORTH 
MUCH MORE! MONEY BACK CUARA.NTEE. 
No f\tt4 Protftieta 

D«»t HB34JH WMTei llTMt Y«rt. N.Y. lOOP 




FREE: New handicrafts catalog. 
Supreme Handicrafts. Box 395-PS. 
Sioux Falls. SD 57101. 

TERRARIUM Lamp Kit. Other Un- 
usual Lamp Kits. Free Brochure. The 
Craft Center. Box 7161. Hampton. 
VA 23666. 

HOW to build a better saw guide 
than you can buy for your portable 
saw. Carpenters use them. Saves time. 
Stops bad cuts. Simple to build. For 
instructions send $1.80 to Monroe. 
703 Almar, Santa Cruz. CA 95060. 

CHRISTMAS Angel Plans. Complete 
Patterns. Instructions. Large 38" Ex- 
terior Model - $4.50. Interior 19" 
Model - $2.50. Guaranteed. Perfor- 
Lamp, Box 403G, Vermilion, OH 
44089. 

ANTI-Pollution fast burning trash 
burner clamps on thirty gallon bar- 
rel, $15.00. Guaranteed. Energycraft, 
2350 W47A. Denver. CO 80211. 

SIMPUFIED Veneering Manual/Cat- 
alog, 25c. Exotic Veneers. Butts. Burls, 
Crotches. Inlays, Supplies! New Easy 
Instructions Make veneering Breeze. 
Morgan. P02K3. Box 18169. Louis- 
ville. KY 40218. 

CABINET Doors and Accessories for 
Remodeling Kitchen Cabinets Eco- 
noialcally. Charlotte Cabinets, Box 
155, Chariotte. MI 48813. 

1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
24413-E, Oakland. CA 94623. 

JUMBO THERMOMETERS! Wind 
Speed Indicators. Free Details. Bear 
Instrument Company, Box 6461, 
Beaumont. TX 77705. 

CLOCK Movements. Kits. Numbers, 
Dials. Catalog 50c. Newport Enter- 
prises. Box 6848J. Burbank. CA 
91510. 



"OUR FOUNORYETTE" BLAST FURNACE 
siNcc less 

Hobbyists. Schools. Inven- 
tors, etc. Make your own 

castings of any metal from 

Itt HC^S^fl lrt>n, down to lead 

V ^^^^^T^JkS Sine. Avaltabt* In sizea 
' -'Sa from I to 2BS lbs. RED 
BRASS. Complete units 
furnished with all slaes. 
Send 25e for circular. 
KANStK CITY SPECIALTIES CO.. INC. 

Dept. PS-10 P.O. aox 193, Mlddleton, 
Wisconsin S3B*2 
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TOOLS & 
MACHINERY 



BAINBRIDCE PORTABLE METAL 
CUTTING BAND SAW. Used Vertical- 
ly or horizontally. Hundreds sold! 
Money back guarantee. Full year war- 
ranty. As low as $191.50. Send for 
literature. Bainbridge Mfg., Inc.. Dept. 
C. Marceilus. MI 49067. 

JET Machine Tools — Lathes. Drills, 
Saws. Also used Machinery. Free list. 
Anderson Equipment, 799 Roosevelt, 
Glen Ellyn, IL 60137. 




POWtREO HAND TRUCK 

CllMt$ $r*ll($ 
lilti tas¥) apfllwMi, 
planii, furucM, wtt$r 
heattrs, btilsrs, niM- 

iRf t copy RMCklRn, 

etc. UP li DOWN sUlra. 
iMtft A unliidt trackt, 
rodiKsi laksr, Injarlos, 

ESCALERA, INC. 
•n lilt*, Yaka CIlY, 

CaliforRla tSMI 



12 CROSS Mixed Machine Screws, 
$5.95. Assortments. Nuts. Bolts, 
Screws. Washers. Taps. Dies. Tools. 
Vacuum Cleaners, List 50c. Refund- 
able First Order. Nutty Company, 
1576SMS. Fairfield. CT 06430. 

NEW Woodcarvers Supply Catalog 
- 75c. Free with order of Skinner's 
Woodcarvlng book - $3.00. 3112 
West 28th. Minneapolis. MN 55416. 

DREMEL. Atlas. Maximat. Unimat, 
Toolkraft. X-Acto, Foredom, Etc. 
Priced for your pocket. Catalog $1.00 
refundable. Tools Unlimited. Inc., Box 
7 PS. Brentwood, NY 11717. 



KWiCK POWER FOR TOOLS 

no Toiu D.c. aooo watta 

BDrwberc from any vehicle 
with an alternator. InatHll*: 
permanentlr In 16 mlDotei. 
Operate heavy dutr aaws, 
drllla. llsbta. Iieatera * 
mahv more a.c. devices. Arc 
wel<i. iiiilek charge t>atterlei. 
Will not barm alternator. 
$14. as postpaid, check or 
money order. SIO.M with Voltaire Indlcat. 
lug Lite. Bolld It rotirself plans for the above 
unit, tS.OO. 

AUTO QUICK 

•700 li4tli Avenue NerUi 
Champlln, Minn. BSai* 




4" METAL Cutting Lathe. Factory 
Direct $47.20. Taig. 15048 Proctor. 
Industry. CA 91746. 

END Mills. Lathe milling attach- 
ments. Catalogue. Milling. Box 73, Ce- 
dar Rapids. lA 52406. 

TUNGSTEN Applicator. Deposit lay- 
er of Tungsten carbide on all cutting 
tools. Saws. Lawnmowers, drills, etc. 
Edge lasts up to ten times longer. 
Earn good income carbldlzing tools. 
Only $39.50 ppd. Bebc Manufactur- 
ing, Box 5071. Pompano Beach. FL 
33064. 

MAXIMAT, Unimat Lathes, Attach- 
ments. Metals. Cutters. Micrometers. 
Catalogue $1.00. Campbell. 1424 Bar- 
clay. Springfield. OH 45505. 

SMALL Foundry Furnace. Supplies. 
Free Literature. Pyramid Proclucts. 
Dept. M. 3736 South 7th Avenue, 
Phoenix, AZ 85041. 




QuIkSind 



Popular Mechan- 
ics said: 

"Handiest Tool 
Ifou Can Have 
in Your Shop" 

It sands, frinds. 
psilihss. shaiv- 
ens. Ifs Mrtabls. 
Use with any y, 
h* motor. iHodsl 
I6S. Factory di- 
rect •■eelal. 

Jqi 00 

motor 

Other tools avallahlo, 
I-. *', «- aaodera, 
hackaaw. 



ARCO MFG. CO. OF RACINE 

ISOI Clark St.. Racine, Wise. S3403 



14 ENGINES & MOTORS 

ROTARY STEAM ENGINE. Build 
with lathe, drill press. Scale to suit. 
Prints, details, photos $5.00. Mize 
Experimental Engines. 8714 152 St. 
E.. Puyallup. WA 98371. 

REWIND car generator for 110 
V.A.C. power plant. Plans $2.00. R. 
Schmauss. 1228 E. Cass St.. Tampa. 
FL 33602. 

r Overhaul Your Overhead ^ 



RENT 



FOR ANY TYPE OF RENTAL EQUIPMENT 

Check your yellow pages under 
Rental Service Stores and Yards for 
the ARA store near you or write: 

A american rental association 
yA'A 2920 ?3rd Ave . Moline. Illinois 61265^ 
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MOTORHOLBER 



JEWELRY 



pat N flnii baM undar «ii 

moanlM ttpplUncc mottrit, 
3-1/16 to dlnm. 
poRlpMld prlrea. 

S3. SO ea.-2 for %*.*0 
3forS4.00-6forSSO.OO 

E. Walstedt Co. 

IISOI sand Av., Ho. 

om m. mtnm. W 



NEW Delta 1 /« HP 12 volt Moton. 

$3.00. Lundquist. 5210 S. Lewis, Tul- 
sa. OK 74105. 



RUN Three Phase Motors on Single 
Phase! Three methods! New Illustrated 
manual. S3. 00 guaranteed! Lindsay. 
Box 12-T, Bradley. IL 60913. 

le CONSTRUCTION 

PLANS. BLUEPRINTS 

AUTHE.VTIC Dutch WINDMILL Plans 
P-102. Use for decoration and or gen- 
erate electricity. $1.3.95. Send 50c 
for brochure i refundable i . ' Windy- 
Ten." Box 111. .Shelby. MI 49455. 



PLAY 



Pins Pong on your T.T. 

Plan* $a,SO. Complete units inlo 35o. 
D. piiiwaiit 30650 RuanjnMcle. Cono«a 
P»A. CA 81300. 

17 bUrQUR ALARMS 

HOMEOWNER.S. BU.SINE.SSES: Let 
Us CUSTOM Build turglar Alarms For 
Your Dwelling or Oilice. We Also 
Custom Desitrn Burglar Alarm Plans. 
Interested? For Information Send 2 5c 
to: Benatron Industries of California. 
P.O. Box 252. Seratoga. CA 95070. 

HOW To Fiotcet Your Property 
Without Alarms. 25c. .SafcKuard. Box 
1206, Fresno. CA 9.17 l.'i. 

18 CAMERAS & PHOTO 

SUPPUES 

FREE! Free! Bargain Book — Cen- 
tral Camera Co., Dept. -1101, 230 S. 
Wabash. ChicaKo, IL ti060-l. 

WOW! Film at wholesale pItM 6 <i . 

Send stamped envelope. Box 15435Ct 
San Diego. CA 92115. 

79 MOTION PICTURES 

175-Ft. 8MM. CLASSIC SA.VIPLLK 
. . ONLY $1.99. llii;hlii;lits from hey- 
day of the silents! Chaplin, Laurel & 
Hardy, Fairbanks. Keystone Kops, 
Ulsh, Plckford, Chaney. tho llrst In- 
diamipoUs 500 and more. Order to- 
day . . . Speob standud or siiper-8 
Me catalosTSMM. & lOMM. movies 
A 35MM. 2''x2'' color slides. Black- 
hawk Films, 404 Eastln-Phelan Bulld- 
Inc. Davenport, lA 52808. 

8MM - SUPER ti - IBMM MOVIES! 
Biggest Selection! Lowest Prices! Free 
Catalog! Cinema Eight. Box PS. Ches 
ter. CT 06412. 

SUPER «, 8MM, 35MM. 1!&W and 
Color Film, Supplies. Processing 
Equipment. .Send 25c for ,s l-jjaj.'c cat- 
alog refundable with order. .Superior. 
442-448 N. Wells. Chicago UOtilO. 

Iba color sudes 

36M.M COLOR SLIDE SAMPLER. 
, , . 20 fascinating 2" x 2" , . . 
only $1. Free catalog. Hundreds of 
sets . . . travel, circus, wildlife, flow- 
ers, railroad, war. etc. Order now. 
Blackhawk Films. 195 Eastin-Phelan 
Bldg., Davenport. lA 5280M. 

3SMM COLOR Slides. 10,671 - In- 
dividually Sold. Described Encsclq- 
pedla - CatalOK 35c. Wolfo wWhi- 
wldc. Dept. 16-104. Los Angeles. CA 

90025. 

SELL Your Photos. Report tells 
how, where. Color slide markeU. Reg- 

GAF Color Sadaa. 13.900 VA, and 
foreign. Catalog 25c. WorUaMe pidaa, 
PSl, 7427 Washburn. MinnoapolIsTMli 

55423. 

YOUR Name, Address, Phone & Sjk;' 
cialities listed geographicallv in Na- 
tional Photographers Directorv Onlv 
$10. Diieetory available to all pur- 
chasers of freelance photography. Tra- 
falgei House Publishing. Oh. 460 E. 
79fh St, NYC 10021. 

21 HOBBIES « 

COLLECTIONS 

FREb: Pricollst. Woridwldo Sea- 
shells, liux 13388, Tampa, FL S36B1. 
Book S2 

CITIL War 54mm unpainted ligures 
for Dloramlsts & Collectors. Catalog 
#1 50c, Busslcr, Box 107-E. Wollas- 
ton. MA 02170. 

INTERE.STING. Inlormative. Help- 
ful All Hobbies .Magazine Subsorlp- 
tlon $.3.00. .Sample 35c. Write: Hob- 
by Trade, Box 13-1. Clifton. NJ O701.'i. 
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UBTAUHITHING Catalog with proj- 
mm Meaa. Lost wax castmg, enam- 
aUBK> awetroformlng. electroplating, 
and leatherworking. We offer proven 
quality In a wide range of tools and 
materials for the professional or hob- 
bvist. Only SI for postage and han- 
dling. California Crafts Supply. P.O. 
Box 6406. Orange. CA 92667. 



VENEERS, Overlays. Inlavs Sup- 
plies! Select, Hand Picked Stock. Per- 
sonal Service. Quick Delivery! Send 
25c New Instruction Manual /Catalog. 
Morgan. P02K4. Box 18169. Louis- 
ville. KY 402 IS. 



ISEMSATIONAL NEW WATCHBAND 
Space-age design makes this band Ideal 
for sklndrvers, golfers, all sportsmen. 
Top quality nylon webbing, unique Vel- 
cros closure and rustproof snaps. Wash- 
able. Changeable tabs. Available In 
black, blue, red & gold. Slies: Sm, Med, 
Lg. Just $3.00 pgdaaM wiU extra »lsr 
tabs at 8S</pr. witB erdcr. SMinctlaa 
Guaranteed. 
SPACE COAST ENTERPRISES 
Dept. A. P.O. Box 231 
Melbourne. Fl. 32935 

23 MINERALS « 

PRECIOUS STONES 

GOLD 10 Small nuggets panned 
from Oregon streams $1.00. Robert 
Brandt. Sweethomc, OR 97386. 

MINERAL CoUectorsl 64 pa«e caU- 
log. Send 50e (i«(aadaUaT7lUar'i. 

Box 487-Q. Yucalpa. CA 03399. 

FREE Infomatlonl Receive Inter- 
esting, Valuable Minerals Monthly! 
Write Today! Mineral of Month Club, 
Box 487P17. Yucalpa. CA 92399. 

PLASTIC Casting supplies, molds, 
jewelry mountings, cut stones. Whole- 
sale catalog 25c. Elixite 806A 10th 
St . W heatland. WY 82201. 

FREE Crystal List. Send Sase. Fll- 
er's. Box 487-P. Yucalpa. CA 92399. 

25 FORMULAS. PLANS. 
ETC. 

_j«$&iff"3B?1^Brt- 

fort, 193 N. Claricrchicago OOOOl. 
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SCIENCE A 
CHEMISTRY 



NEW Catalog! Hobby Ideas, labora- 
tory supplies, chemicals, educational 
klu. Send 7Sc to Dept. K-l, MamU 
Scientiflc Dlv.. Empire Mall, Roches- 

ter. NY 14608. 

HUNDREDS of Weird Uttle Known 
Formulas, Laboratory Experiments. 
Supplies. Information. Make -Synthet- 
ic Gold. Emeralds; Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories. Post Oflice Box 205- 
S. Staten Island. NY 10306. 

LASER Parts Catalog 60c. Movni- 
han, 107 North Brighton. Atlantic 
City. NJ 08401 . 

CHECK PLANT RESPONSES. Lie 
Detector Checks Plant and Htmian 
Responses. .Send $1.00 for Infoma- 
tioi.. Omnitronix. 6418 GoUvlaw, 
Garden City. .VII 48135. 

solarwind 



THE NEW S01.AK ENERGY-WIND ENERGY 
NEWSLETTER . . . NEWS, THEORY, EXPERIMENTS, 
PIOJBCTS. rUNS . . . SAMrU COPY %im 
«ril« Ut yvutngf Migr: 
MALUiAini OmCS AMD ELBCIMNICS 
ISPT.-N. 8M &n3, «Mt Allti,WI tiB14 

ALTERNATE ENERGY - 1974 DI- 
RECTORY. 1200 publications, prod- 
ucts, facilities. Solar. Wind, Etc. 
$3.00. Svnerjv. Box 4790. Grand Cen- 
tral Station. .Ni-w York. 10017. 

AMAZING ELECTRONIC PROD- 
UCTS • Pocket Laso', See-In-Tbo- 
Dack. Radio Seramblers. Penllght 
.Strolic. Bug Detectors. TV DIstruptor. 
Many More. All New. Catalog SI. In- 
formation Unlimited. Milford. Nil 
03055. 

CHEMICALS - Apparatus. BiolOKi- 
cal Scientiflc Supplies, Catalocua • 
■50c. Bagenow Laboratories. 507 Bu- 
ron. Manitowoc, WI 54330. 

LABORATORY Suppkea • DlacouB^ 
ed Prices! Catalogue - 50c. Starr Scl- 
entiflr, 916 Madison .Street. Manl- 
towoc. WI .''VI220 . 

TRANSMISSION OF 
ELECTRICAL ENERGY 
WITHOUT WIRES 

Tune in with the Biggest Invention ever 
made. Virtually unlimited amount of Electri- 
cal Energy practicable tiqrwhtre. Find oat 

How! Send $3.00 To: 

Tesli Research, P.S., Bex 31 CeKwiter M., 
Merritt, B.C. VOK »0, Caaaia. 



/Cf]iC\iiRlQi\ DKII^ERS 

Uk your -I — X-t- cikutttor to conipute square 
roots, cube roots, trig & imerse trig functions, 
logarithiuB. eiponmtials. and more I . Quickly. 
Accurately, Easily! Send Today for the I.UPRW'ED 
i EXPANDED edition of the First i Best CalcuUtor 
Manual -Nov in uae throughoui the World. . .still 
only $2.0(1 IVxtpaid with Money Back Guarantee! 
MALLMANN OPTICS AND ELECTRONICS 
Dept. 19. 83<i S. 113. West Allis. WI 53214 



CANADIAN LAND 



•SB/ACRBI 



CHEMICALS, Labware. Kits. Min- 
erals. Catalos BOe. K/N Clieinleai Sup- 
ply Co., Box T4B, San Benumao, CA 

9^402^ 

"laser TUBE-HE-YiE $24.50" 
"PRINCIPLES OF LASERS" . S 2.00 
FIVE LASER PLj\NS $ 4.00 

TOY LA.SEK TL'BE $ 5.00 

LASER COUR.SE $ 5.00 

NEW CataloK — S2.00; Price Sheet 
Free; Plasma Sclentinc: PSl 07 1. Cuca- 

monga. CA 91730. _ 

FREE Electronics Plans and Kit 
Catalog. McCord Electronics. Box 

276-P. Sylvania. OH 43560. 

ASSOCIATION Pushing Gravity Re- 
search Announces Breakthrough — Es- 
say Competition: Booklet $1,00. Car- 
nahan, 3204 Breeze. Austin. TX 

78722, 

YOUR Own Electronic Computed 
Biorhythtn Charts. Ten Years Only $10. 
Send Birthday. "Miracle Science I VI, 
Box 16046, Kansas City. MO 64113. 

27 PLASTICS 

PLEXIGLASS Domes All Sizes. 12" 
Diameter. $10.75 each. Free Price 
List. Plasti-Vue, 150-38 12th Avenue. 
Whitestone. NY 11357. 

FREE LITERATURE for sculptors 
showing how to make molds, cast 
plasties. Adhesive Products Corpora- 
tlon. 1660 Boone Avenue, Bronx. NY 

CASTOLITE pours like water, hard- 
ens like glass without heat. Crystal 
clear, colors. Embed floweva. sea- 
shells, mementos, anytfataff. Hake fine 
gifts. For flexible mold* Over any pat- 
terns, size. Reproduce your own de- 
signs in plastics, candlewax. metal, 
plaster, cement. Send 50c for Profit- 
able Manual CaUlog. CASTOUTE. 
Dept. 74L/PS. Woodstock. IL 60098. 

29 LOO CABIN « 
HOME BUILDINQ 

BUILD Log Cabins rustic furniture, 
areplacealll! Complete manual $3.00. 

ianto. iMTsoade. 

NATURAL atone liouse in country. 
Build one ■tmunor - without experi- 
ence! Guaranteed "Houie of Stone" 
manual, $3,00. Stonehouse 36. Sweet 
ID 83670. 

30 GARDEN SUPPLIES 

• eaumtBNT 

RIIMIK} LAWNMOWBR SAtE. Sea- 
sonal Cuwe-out 19T4 Mustang 7 

Horsepower, $179.00. Free Brochure. 
Tomco, Box 72. O ak Grove. -MO 64075. 

TROY-BILTgi Rototillers! Ship any 
where! Sometimes next dayl Tactor>' 
discounts. Ross Cutting, Route 3A, 
Cleveland, Georgia 30528. 

31 NURSERY SUPPUES 

GINSENG Bringing $30 pound. Have 
seeds, roots. Goldenseal. Full Infonna- 
tion. G. Collins, Viola. LA 52350. 

I.EARN Landscaping and Garden- 
ing. Start a profitable business. Free 
imonnation. Lifetime Career Schools. 
Dept. A-63e, aasi Bamr Avenue. 
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REAL ESTATE 



CANADIAN Land: $285.00, $10.00 
^lonth. Free Information. Vacation 
Acres, 7771-B Bernard. LaSalle, Can- 
ada H8W 1V8. 

CENTRAL Ontario — Choice 040 
acre Sportsmen's paradises still avail- 
able — $20,00 plus $6.50 Taxes 
yearly. Maps, pictures. $2.00, i Re- 
fundable!. Information Bttreau. Nor- 
val 3. Ontario. Canada. 

$1 ACRE— Canadian Border — hun- 
dreda campsites, islands, (annlaads, 
meetly nrom tax authoritiea. (Nob- 
nrofltl Lists, photographs mailed. 
Register, Room 11, 110 Church 
Street, Toronto 1, Canada, 

EXCEITIONAL 5-Acre Ranch. Lake 
Conchas. New Mexico. Only .^flD.") oer 
acre. Vacation Paradise. Good loni; 
term investment. Easy Terms. Free 
broehura. Raneboa. Box 2005P,I, Ala- 
meda. CA 04501. 

GOVERNMENT Lands, from $7.50 

Acre! Vacationing. Farming. Invest- 
ment! Exclusive "Government Land 
Buyer's Guide", plus "Land Opportu- 
nity Review" listing lands throughout 
U.S. Send $2.00. Surplus Lands. Box 
6588-FJ, Washington, DC 20009. 



CHOICE propertlaa aeroaa Canada. 

Low monthly payments. Ideal tor 

farming, cottages, hunting, fishing, in- 
vestment. Free catalogue. Canadian 
Estate I.and, Dept. PSC-10, 286 Law- 
rence Avenue West. Toronto, Ontario 
M5M 1B3. 

ELBERT County. GeorKia - One Acre 
Plus lots, S150.00 down. $50.00 
month. Charles T. McMulian, RT. 1. 
Box 5 -B. Ormond Beach, FL 32074. 

REAL EstaU Co. with $100? Send 
$5 M.O. and addressed envelope to 
Land. 2947 So. Fenton, Denver, CO 
80227. 

FREE . . , FALL CATALOG! 272 
Pages! Over 2,500 top values in 40 
states coast to coast! UMITBt rARIC 
AGENCY. 612-PS West 47ttiSt., Ua- 
saa City. MO 64112. 

NORTHERN IDAHO - Let the rec- 
reational land specialists of the beau- 
tiful Coeur d'Aiene Country tell you 
about choice locations where you can 
hunt - fish - camp - hike, or Just 
plain relax on your own property. 
Low down nayment and excellent 
terms. For fiui and tree information 
write: Gilvan Land Company, Dept. 
P. Box 995. Coeur d'Aiene, IIJ 83814. 

$1.00 ACRE! USA and Canada. 
Lists, Photographs Mailed. Govern- 
ment Lands. 220-PS Delaware, Buf- 
falo, NY 11202. 

FREE CATALOG! Giant Fall-HoU- 
days edition of country property! 
Over 5,400 New properties described, 
pictured - Land, Farms, Homes, Busi- 
nesses - Recreation, Retirement. Se- 
lected Best thruout the U.S.! 74 Years' 
service - 670 Offices, 41 states Coast 
to Coast. Mailed FREE from tlie 
World's Largest! STROUT REALTY, 
Inc., 60-BT E. 42nd St., New York, 
NY 10017: 7-BT S. Dearborn, Chi- 
cago, IL 60603: 150-BT N. Santa 
AiUta. Arcadia, CA 9100 6. 

BUILD A CABIN ON YOUR OWN 
LAND in the primitive areas of Mon- 
tana, Idaho, Washington. You've 
dreamed of it, now do ft on a five to 
forty acre tract in America's vanish- 
ing wilderness. As Uttle as $1950. 
Low down payment. Terms available 
at less than bank rates. Quarm|aoil 
road access, wananty dead and ftna 
Insurance, irreplaceable natural Mad 
for enjoyment now. for retirement or 
Investment. Every tract with growing 
timt)er. View sites and waterfront 
available. Draw up your cabin or 
camper plans and get away from it all 
on a mountain, stream, lake or deep 
in the timber. Come and see for your- 
self or write for free lists of sites, 
maps and complete Information; Re- 
forestation Inc., Dept. C-30, P,0. Box 
14006 Opportunity Station, Spokane. 
WA 89214. 

WYOMING Ranch Land - 10 Acres 
US Down, m HanttL Owaar tOlM 
tamtMar 0418 nonnca, oowaav, 
CA 0W40. 

33 SPORTIMQ 00008. 

PISHING TACKLE. ETC. 



FREE — Fisherman's Dream Book — 
Complete Catalog of popular tackle 
plus loads of Do-It- Yourself Special- 
ties Offered Nowhere Else. Netcraft, 
Box 5510. Dept. PSCL, Toledo. OH 
13613. 

FREE Catalog. Fishing Tackle. 
Archery Huntiiij,' and Camping Equip- 
ment. Lowest Prices. Cabela's, Inc., 
Dept. R-10, Sidney, NB 69162. 
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DOGS 



LOOKING for a Special Puppy - 
Send $2.00 tor catalog with prices 
and information on more than 100 
breeds. Hoppe's Kennels, Rt. 31, 
Hill City, KS 67643. 

38 BIRDS « ANIMALS 

$500-Sl,000 MONTH Plan raising 
Rabbito for us. Free Details. White's 
Rabbitry, PS, Hudson. OH 44236. 

LARGEST selection of Reptiles from 
Africa, South America. Asia, United 
States, etc. List $1.00, tatamatiaBal 
Reptile Supply, 4118 Rrle Straat, 

Willoughby, OH 44094. 

39 EARTHWORMS. 
CRICKETS, FROeS 

FREE Literature — Wa _ 
To Raise, Sell Fishwonna, _ 
12 -Inch African Worms, Cuter 
12, Plains, GA 31780. 

EARN Money raising flshworms for 
US! Exciting details (reel. Oakhaven- 
121. Cedar Hill. TX 75104. 

HYBRID Redworms. 5000 - $15.00: 
20,000 - $30,00. postpaid with Rais- 
ing Instructions. Brazos Worm Farm, 
Box 4185, Waco, TX 76705. 

40 HUNTING « FISHING 

INFORM ATIOM 

HUGE Sportsman's Catalog low di- 
rect prices. Fishing, Himting. Arch- 
ery, Reloading, CbtliinK, Cam^g. 
Foods. Sand fl.OO. Hafimdabla. Bar- 
ter's. Inc., Dept. C09. Waaaea. MM 
56093. 
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42 FIELD GLASSES. 
TELESCOPES. 

MICROSCOPES 

MAGNIFIER. 5X. with Spotlight on 
Object, Pocket Size. $5.95; Don Hone 
Ltd.. Dept. 12. 139S Franklin Avenue. 

^ Garden City, NY 11530. 

V FR£E Catalogue! Thousands war 
* surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers. 6910 Merrick Road, Lyn- 
brook. NY 11563. 

ASTRONOMY lor students, hobby- 
ists. Sample copy magazine 50c. Sky 
and Telescope. 49 Bay State Rd.. Cam- 
bridge. MA 02138. 

FREE Binocular, riflescope catalog- 
Discount sale. Save SO 9c ■ Free gift 
with order. Write: United Binoculars. 
BN-8716. 9043 So. Western. Chicago. 
60620. 

43 GOV'T. SURPLUS 

JEEPS From — $52.50. Typewrit- 
er» From — $4.15. Cars From $31.50. 
Walkle - Talkies. Motorcycles. Alr- 

S lanes. Boats. Typical "As Is" Bid 
argalns From Uncle Sam. Tremendous 
Variety. Exciting Free Ust. Write: 
Enterprises. Box 402-72, Jamaica, 
NY 11430. [ [ 

GOVERNMENT SURPLUS, How and 
Where to buy in your area. Send 

a 2. 00. SURPLUS. 30177PS HEAD- 
UARTERS BUILDING, Washington, 
DC 20014. 

JEEPS. . .Automotive. Recreational 
and Camping Equipment. We've Got 
Your Surplus Interests Or Can Guide 

I You To Them. Complete Directory 
$1.00. Guaranteed. Bonanza Surplus, 
Box 2269-PS. Northlake. IL 60164. 

1974 SURPLUS Army. Navy store 
52 page illustrated catalog. Send 

I $1.00. Ruvel, 3037 N. Clark. Dept. 
lOM. Chicago. IL 60614. 

i 42.000.000 ACRES Valuable Gov- 
I emment Land available. Some $7.00 

ger acre. Buy. Lease, or Homestead 
ree. For 1974 report send $1.00. 
Government Land. Box 52PS5. Thom- 
I asville. PA 17364. 

' "U.S. GOVERNMENT SURPLUS Di- 
rectory." How. Where to Buy 100,000 
items ( including Jeeps ) . . . Low as 
2c on Dollar! Most Complete Infor- 
mation Available . . . $2.00. SURPLUS 
DISPOSAL Box 6586-FJ. WASHING- 
TON. DC 20009. 

JEEP and Gov't. Surplus Buying 
Manual l Jeeps Pictured) 75c. Surplus 
Bargain Catalogue 60c. Both $1.00. 
Surplus Bargains, Box 789PS3, York, 
PA 17405. 

JEEPS $52.40. Airplanes $75.01, 
Typewriters $6.70. Boats $7.50. Typi- 
cal Bargains Available Nationwide. 
Sales Directory and Surplus Catalog 
$1.00 I Refundable I . Midwest Sur- 
plus. Box 401-PS, Dayton. OH 
45401. 

45 BODY-BUILDING. 
SELF-DEFENSE COURSES 

KUNG FU Manual demonstrating 
I the fighting styles of the Dragon. Ti- 
ger, Crane, Cobra, Leopard. $2.00. 
Section also on Tai-Chi internal art 
I also enclosed Free. Kung-Fu equip- 
I ment in Book Catalog $2.00. Chinese 
: Kung Fu Association, 4207 North 
Greenview. Chicago. IL 60613. 

ARMS 18+ Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 - Completel Phenom- 
inistics. Box 2aie. Gresham. OR 
97030. 

I DYNAMIC Muscles Fasti No Gim- 
I micks. Free Illustrated Brochure, in- 
; quire Goliath Enterprises, Box 933f- 
PS. Wheeling. IL 60090. 

POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding. Dearborn MI 
48121. ■ 

"GIANT Arms." Dr. Young. Revolu- 
tionary Discovery. Inquire. Gaucho 
Box 1769-A6, Chicago 60 690. 

KARATE - Complete Instructions. 
Illustrated, Only $1.25 Bales Co. 
650 PS Metcalf, Escondido, CA 
02025. 

TWO Barbell Courses $1.00. Book- 
let. Harry Good. B.542, Seneca, MO 
64865. 

MAS OYAMA'S KARATE. Complete 
illustrated course. All aspecU of Ka- 
rate by a 5th Dan. Send $4.00. C. 

I Lund Co.. Box 6809. Albuquerque. NM 

' 87107. 



46 PROFITABLE 
OCCUPATIONS 

PICTURE Framing — Profitable full 
or spare-time business. Easy to learn 
with handl>oQk-course. "Guide To Pic- 
ture Frame Proflta." $2.00 Guaran- 
teed. Free framing-supplies catalog 
Included Japs 12 6-LM Seventh 
North. Hopkins, MN 55343. 

FREE catalog. Repair air condi- 
tioning refrigeration. Tools, supplies, 
full instructions, Doolin. 2016 Can- 
tos, Dallas. TX 75201. 



FREE Literature — Make Big Mon- 

S Raising Fishworms and Crickets. 
rter Farm-10. Plains. GA 31780. 
SHORTHAND, learn lightning fast 
at home. Self-taught method Com- 

51ete course. $3.50. Shorthand. Box 
85-A. Greenville. IL 62246. 

EXCITING AND INEXPENSIVE' Cast 
jewelry for fun and profit. Well il- 
lustrated instruction booklet explains 
a simple method without the use of 
expensive equipment. LOST WAX 
STEAM CASTING only $2.25 ppd. P.O 
Box 6406. Orange. CA 92667. 

$100/DAY Possible! Buy Scrap 
Gold, Easy, Complete Manual, $4.00! 
Barton, 956 Springdale. Atlanta. GA 
30306. ■ 

NEED Extra Income? Free circular. 
Rojan Mall Mart. D-20P. Box 177. 
Mason. MI 48854. 

47 BOOKS « MAGAZINES 

FREE Lists! Hundreds Interesting 
Inexpensive Books. Fleischer. 129 
Walnut Street. Everett. MA 02149. 

LIVE Longer! Booklet reveals se- 
crets of long, healthy life. Send $1.00. 
David Hill. Dept. PS-2. 6160 West 
36th Avenue. Gary, IN 46408. 



CYBERNETICS.LOQIC, ROBOTICS 
AUTOMATA.COMPUTERS 
ARTIFICIAL INTELLIGENCE 



THE LOGIC 



PRESS 



CATALOG $1.00 
260 GODWIN AVE. 
WYCKOFF, N.J. 074»1 




CLOCK and Watch Repairing Books. 
Tools, Materials. Free catalog. North 
American. Box 77BXA. Fox River 
Grove. IL 60021. 

] SOLAR Energy Handbook. 2nd Ed- 
ition $7.50. Ficoa-u. 2901S Went- 
worth. Milwaukee. WI 53207. 

SCIENCE-Fiction. Westerns Mys- 
teries. Three For $1.00! Free Bro- 
chures. Publication/ 1. 3121 Rendale. 
Richmond. VA 23221. 

NEW BlbUcal Discoveries! Cain's 
wife. Nod! Much more! $1.95. Brew- 
er's. 1298 Carr. Memphis. TN 38104. 

FIX CLOCKS, WATCHES 

FOR FUN II PROFIT! Fa.scinating 
new Handbook by master craftsman 
H. Harris gives you the knowl- 
edge skilled watchmakers 
learn. 

OVER 200 ILLUSTRA- 
TIONS show how to 
Itiiitall hamls, dials, 
yCrystaLs. mainsprings, 
stems — rehou^ old 
movements in modern 
ca.ses— clean time- 
pieces, etc. IN- 
STRUCTIONS COVER every popular natch 
and clock, chimes, grandfathers, cuckoo, 
everyday alarm and electric clock.s. Handhnok 
tells you where to buy ijarts . . . where to 
semi "overflow" work for repairs at whole- 
sale prices as business expands! 
Friends gladly pay $5 to iiO for restoring 
cherished tinii-pleces. Trv the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Rush 
only f5.£»5 plua SUc* haiulUnK, on 10-day 
mone.vback Kuarantee. 

ElaERSON BOOKS, Inc. DmI. 764A 
Buchinan, New York 10511 

SELL Books By Mail. Excellent 
Profit. Davies, Box 672. Jacksonville. 
AR 72076. 

SCIENTIFIC, Technical Books. Ex- 
tensive listings. Bookseller. Box 83- 
PD. Irvlngton. NY 10533. 

BOOK Hunters! Send wants! Atlan- 
tic Book Service. 287 Main. Charles- 
town. MA 02129. 

INSTANT Folk Guitar Instruction 
Book. Teach yourself to play a song in 
60 minutes. Complete for beginners 
$2.95. Discoveries, Williamstown, MA 
01267. 

GREATEST Book Buy in History. 40 
books only $3.00. 52 subjects. Free 
Details. Phylma. 4818 Larwln. Cy- 
press. CA 90620. 

THE METRIC SYSTEM - a 164 
page guidebook to understanding. 
$3.95 postpaid. Bay Mail, Dept. PS. 
Box 3374. Coos Bay. OR 97420. 

"1975" MILITARY/Survival-BookS 
/Manuals. Catalog 35c. Hlllcrest Pub- 
llcatlona (L-251. McDonald, OH 
44437. 

SCIENCE Books, Free catalog. Sun- 
mount Books. Box 145W, Wiliowdale. 
Ontario, Canada. 

CYCLIC BIOPHYSICAL 
PHENOMENA 

BIORYTHMIC 




FIX LAWN MOWERS 

FOR FUN & PROFIT I Fasci- 
nating new Handbook by F. 
Peterson gives you the knowledge 
skilled mecli&nics leara. 
OVER I2S ILLUSTRATIONS 
show how to trouble shoot, re- 
pair carburetors, engines, bal- 
ance and sharpen blades, 
etc. Kxploded drawings 
are extensively used. 
INSTRUCTIONS COVER 
reel, rotary and rider 
mowers, prerentlve and 
routine maintenance, how 
to identify brand names, 
' where to obtain replace- 
ment parts. How to buy 
_ , . . and nse a lawn mower. 

Frlandi gladly vay stO to $50 to fix their 

ifA"aN"ro'wE«^E^!i''.R."*'"'^'""' " 
nii.sh only J6.95 plus 50« handling on 10- 
day money-back guarantee. 

EMERSON BOOKS. INC., 
Dept. 763*, Buclwniii, Nm Vort lOSll 

WIND Driven Fan Book . . . Sim- 

ftllBed Analysis, Design and Conatruc- 
lon of Windmill Power Systems, Il- 
lustrations and Charts . . . History 
of Wind Power Systems, and Current 
Projects Description . . . Simplified 
Aerodynamics and Power Analysis 
Methods . . . Loading Systems Analy- 
sis. 1 Windmill Design and Construc- 
tion . . . Send $6.00 to: R. W. Hovey. 
P. O. Box 1074P. Canyon Country. 
CA 91351. 

OUT OF Print Bookflnder. Box 663- 
PS, Seaside, CA 93955, Send Wants. 

48 TOYS & GAMES 

MINIATURE Charms - Trinkets - 
Toys. 13) FREE Samples. TREASURE 
CriKST. 9321 PS Capeview Avenue, 
Norfolk, VA 23503. 

TOP THATI New adult and family 
game. Attractive wood construction. 
$4.95 Post Paid. Send to: Volumes of 
Fun Games. Box 303a, Dundee. IL 
60118. 

49 JOKES g, NOVELTIES 

FREE! World's Leading Catalog. 
1600 Novelties. Jokes Tricks. Knives, 
Science, Sports. Jewelry, Psycliedelia. 
Johnson-Smith. C-11. Mt. Clemens. 
MI 48043. 

50 MAGIC TRICKS. 
PUZZLES. ETC. 



VENTRILOQUISM! Information 
Free! Dummy Catalog 25c. Maher. 
Box 420PS. Littleton. CO 80120. 

TWO! Different Magic Catalogs 
25c. Miami Magic. 9734 Bird Road. 
Miami 33165. 

MAGIC! Amaze. Mystify, Entertain! 
New 1974 Catalog 2Sc. Hundreds of 
best tricks for stage, pocket, parlor. 
Jeffries Magicland, Dept. 12, Dallas, 
TX 75201. 

BE a Magician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic. Inc., 
5080 Lincoln. Chicago. IL 60625. 

WOW! Magic. Jokes. Largest -Selec- 
tion. Amaze, mystify friends. Super 
Giant Catalog 25c. Abracadabra-SP, 
Colonia. NJ 07067. 

1000 WAYS to Have Fun. Large 
Magic CaUlog 50c. (deductible flrat 
order). House of 1000 Mysteries, Box 
5007PS, Ft. Lauderdale. FL 33310. 

WORLD'S finest professional magic 
Joker Novelties. Giant Illustrated cata- 
log 25c. Top Hat. Evanston, IL 
60204. 

MAGIC! Great hobby. Start with 
Genii Magazine. Monthly. Dealers, 
tricks, news. 2 Sample Copies $1.00. 
Genii P.O. Box 36068S. Los Angeles. 
CA 90036. 

COMPLETELY Illustrated 84 page 
Catalog. 25c. Manhattan Magic. Box 
334-S. N.Y. 10011. * 

PERFORMING to Yawns? Learn 
why. $1.00. Conjurers Craft, Box 65, 
New Hyde Park. NY 11040. 

"MODERN Chemical Magic" By 
Lippy. 192 pages $3. Angriff Press, 
Box 2726, Hollywood, CA 90028. 

_ "JUMBO" Catalog 25c Loaded With 
Tricks! Monkey Business! Andersen's. 
Box S2-S. Park Ridge, IL 60068. 

51 COINS A CURRENCY 



NEWS 



SAMPLE COPY $1.00 
BIORYTHMIC NEWS 
26 0 GODWIN AVE. 
WYCKOFF, N.J. 07481 



UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00 — 
$60.00. Send $4.00. Coin Surprises. 
P.O. Box 532. Dearborn, MI 48121, 

FREE Lists of Thousands of Stamps 
and Coins. No Approvals. Bryson, 
612-P White, Toledo, OH 43605. 

1960-D SMALL Date and 1950-S 
Llncolna 25c Including detailed cata- 
log. Bauman. Box 211, Brooklyn. NY 
11210. 

FREE — Interesting coin and silver 
bar publication. COIN WHOLESALER, 
Box 893 X, Chattanooga. TN 37401. 



UNCIRCULATED Mercury Dime. 
Free Coin Catalog $2.00. Cobi Pocket. 
342 Central, Lawrence, NY 11559. 

5 DIFFERENT Standing Liberty 
Quarters $8.50. Free Coin Catalog. 
Village Coin Shop, Dept. C, Plaistow, 
NH 03865. ' 

INTRODUCTORY Offer! Silver Quar- 
ter $1.10. Goan. Box 832. LaMesa, 
CA 92041. \ 

$11 PER Pound! My trunkful of 
Indian & Lincoln cents from 1880'( 
up to World War III Sample sack of 
25-$3. (Add $1 per pound for post- 
age & handling.) Mrs. Penny Fisher, 
Box 1778-AD, Encino. CA 91316. 

COLLECT COINS For Profit. Where 
to Buy. Sell. Lists of valuable coins. 
$1.00. "CC-11", 4718 Virginia. Oak- 
land, CA 94619. 

GOIX) Coins of the World. Beauti- 
ful. Low Prices. Plus thousands of 
United States Coins. Free price list. 
Please send long airmail envelope, 
self-addressed stamped. Silver Center, 
Box 2217 1-S, San Francisco. CA 
94122. 

SEND 10c for new edition valuable 
Guidebook "How to Collect Coins." 
Also included 5 foreign coins from 
Turkey. Spain, etc., andbest coins and 
supplies catalog in America. Littleton 
Coin Company. Dept. XB-2, Littleton. 
NH 03561. \ ' 

INDIAN Cents! Three different. 
$2.00. Chili Coin. 1350 Buffalo, Roch- 
ester. NY 14624. 

SEVEN Different Coin types, $1.00. 
11 Different $3.00. Dimeco, Box 264, 
Seymour. WI 54165. 

BRILLIANT Uncirculated Sliver Dol- 
lars - 1878 to 1904, Our Date Selec- 
tion $10.68: Six Different Dates 
$58.89. Latest Guidebooks - Redbook. 
$2.89; Buy/Sell $1.38; Bluebook 
$1.48: World Coins $7.48. Bargain 
lasts 30c. Bebee's, Incorp.. Omaha, 
NB 68111. 

UNCIRCULATED 1968-S Lincoln 
Cent Plus Bargain Usts, 10c. Farley 
Coins. PS35. ^letamora, IL 61548. 

WANTED: SILVER COINS. Paying 
$2.50 per $1.00 U.S. dimes, quarters, 
halves 1964 & older any condition. 
Immediate payment. Insure at P.O.. 
mall to: Johnson's. Box 3893. Sprlng- 
field. MA 01101. 

52 STAMP COLLECTING 

IMPORTANTI PLEASE NOTE! 

MoU of f/ie sfomp odverlising be/ow 
menlians "oppfovols." Ihlt means lhal 
in oddiiion lo (/le speciol oiler, you will 
receive ilomps ON APPROVAL liom which 
you may select slomps you wi»/i, and it- 
tutn the balance along with payment lor 
(he ones kept. Approvals may continue lo 
be sent unless you indicate you do not 
wish to purchase any. In some coses the 
speciol oiler is made only to approval 
buyers. 

FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including V.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which you may return 
without purchases ana cancel service 
at any time. Jamestown Stamp, Dept. 
E-104PS. Jamestown, NY 14701. 

VATICAN City Christmas Sat. 
(1967) 40c. Approvals. Barricks. Box 
7154. Detroit, MI 48302. 

NEW! 100 Spectacular stamps from 
romantic Europe, exotic Orient, angry 
Africa, Everywhere. Scarce Shah of 
Iran. Kennedy memorial. Space, many 
other Issues from great empires and 
tiny republics. Plus stamp selections 
to examine. Buy any or none, return 
balance. Cancel service anytime. Rush 
10c. Garcelon Co.. 8PSC, Calais. ME 
04619. 

1500 FOREIGN $2.00: 5000 $4.00: 
9000 $6.00. 1000 pre-1939 USA. 
contains dues, revenues, commemora- 
tives, presldentials, older issues, etc. 
$4.00. 4000 $12.00. 300 VSA high 
values $2.00: 700 $4.00. No approv- 
als. Meyers, 5321 Fleming, Rlcnmond. 
CA 94804. 

100 DIFFERENT United SUtei 
Commemoratives, 50e with Discount 
Price List. Shelron, Box 610S4TK, 
North Miami, FL 33161. 

OLDER U.S. ON APPROVALI 
SURPRISINGLY Good. Adults Only, 
Please. Engle. Box 208S. LoweU. MI 
49331. 

FREE Surprise collection sent with 
approvals. Jay. 1784 Union. San 
Francisco 94133. 

"INVERTED Error" — Dag Hammar- 
skjold. 10c with approvals. Belmont 
Stamps. Washington. DC 30015. 

2 DIFFERENT United States 5c 
Plate Blocks, 50c. List included. Ste- 
vens, Box 6l0546B, North MUml. FL 

33ldl. 

FOREIGN Approvals! Gigantic val- 
ues) 3c each. ABC Dept. 3302A. Box 
6000. San Francisco 94101. 
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_ _ _ ALL DIFFERENT STAMPS.. _ ^ 
207 TRIANGLES-SPORTS 25 C 
' TOPICALS ETC. 



This (Igantlc collKtlon from around the 
world with a catalog value near {7.00— yours 
for only Ut. Free catalog and gift coupon 
worth $1.00. Bargain approvals Included. 
Jtyto StiniRt. Dapt. 177-WI. 
Ettt Syncute. Haw York I30S7 



100 OLD U.S. Stamps between 
' 1861 and 1939 SI. 00. Ed Roush. 
i 423 Shepard. Mansfield. OH 44907. 

I BRITISH Empire. 100 Different 
10c with packet approvals. Uenali. 
4122-PS Woodbrldge, Lansing. MI 
48910. 

50 DIFFERENT Argentina — 10c. 
Approvals. Uubestamps. Box 402, 
Biddeford. ME 04005. 

FREE TO YOU! Valuable British 
North America Stamp Collection - 14 
spectacular mint issues from Antigua. 
Grenada. Turks & Caicos Is., etc., 
plus Giant Silver Stamp and other 
scarce Canada commemoratives... 
Prince Edward Island, Newfoundland, 
British Columbia Se Vancouver Is., 
Nova Scotia, Northwest Passage! 
We'll also include 110 other stamps 
from Britain's Lost Empire, plus il- 
lustrated Album as Your Bonus 
should you buy $1 from our approval 
selection. Or return Album and 110 
stamps with selection and buy noth- 
ing. Cancel service anytime. Either 
way, you keep the valuable British 
North America Collection FREE! 
Send 10c today for mailing while 
supplies last. Kenmore, Milford BNA- 
742. NH 03055. 

FREE Stamps. Send 20c. Approvals. 
Uxco, 320 Congress. Austin. TX 
78701. 

"AFRICA," 25 beauties. 15e. Ap- 
provals. Gorliz. Box 28934CS. Atlan- 
ta. GA 30328. 

515 WORLDWIDE Different $1.00 
with Foreign approvals. Klondike, Har- 
risburg. XL 62946. 

25 U.S. Commemoratives, magnifi- 
er, perforation gauge - 25c, Approv- 
aU. Misdrak, 5630 Wilson, Chicago 
60630. 

U.S. Commemoratives, 100 differ- 
ent for $1,25. Keystone Stamps, Box 
3316F. Carbondale, IL 62901. 

"THE Stamper" for stamp collec- 
tors. Copy, 25c, One year, $2.00. 
Archbold, Box 453-PS, Rock Falls, IL 
61071. 

75 DIFFERENT China Only 10c! 

Scarce, genuine postage stamps ( Cat- 
alog Price Guaranteed Over $6.00! I 
from all 3 Chinas: Pre-1950, Nation- 
alist China [ Taiwan ) , plus Commu- 
nist China. Ancient mysteries, mod- 
ern marvels, Mao, Chiang Great Wall, 
etc. — This valuable collection only 
10c! Also, other exciting stamps to ex- 
amine Free. Buy any or none, return 
balance, cancel service anytime. Plus 
Wonderful Illustrated Catalog! H. E. 
Harris. Dept A-223, Boston, MA 
02117. 

TWENTY-Five Different Paintings: 
35c. Approvals, Stump, Box 212B1, 
Rosedale, NY 11422. 

SWITZERLAND Benelux, 20 inter- 
esting pictorials, these countries 10c. 
Approvals. Casto, Box 927, Largo. FL 
33541. 

U.S., U.N., 40 Page Illustrated List. 
25c postage. Stoney. Box 804. Bos- 
ton, MA 02103. 

FREE Catalog: 3,000 different 
stamp collections, packets: countries, 
topicals, UUery, 1016 Meridian. Mish- 
awaka, IN 46544. 

GET A Giant collection of 107 dif- 
ferent stamps. Includes King Tut Com- 
memorative, Mongolia triangle plus 
pictorials, topicals, new issues and 
old from all seven continents. Also 
stamp selections to examine. Buy any 
or none, return balance. Cancel service 
anytime. Send 10c today. Williams 
Co., PS85, St. Stephen. N.B., Canada. 

50 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Nations. Only 25c. Apprivals in'-lud- 
ed. Willett Co.. Box 338-S. York- 
town Heights. NY 10598. 

FREE - Mint British Colonials from 
Antigua. St. Christopher, Nevis, Sara- 
wak, Turks Caicos, Tristan Cavmans, 
St, Vincent. Free with approvals. Vlk- 
Ing, Great Ne k. NY 11021. 

LIQUIDATING Tremendous Accumu- 
lation. Lots, Collertions. Miscellane- 
ous. Lists Free. Alatalo. Maynartl, MA 
01754. 

FREE 11 Japan War Stamps. Ap- 
provals. Shroeder. 1486 Vs Sherburne, 
St. Paul, MN 55104. 

RARE Stamp Free. Also new pack- 
et Aden to urundi. with Kenneiy. 
Triangles, Space, Sports. Ships. Dogs. 
Cats. Reptiles. Pli s Others. All Free. 
Send 10c for mailing. Empire Stamp 
Co., Dept. 2, Toronto. Canada. 



FREE Worldwide Packet. Penn 
Approvals. Froehlich. Box 412 ' 
Morton Grove, IL 60053 



50 U,S, COMMEMORATIVES 25c, 
Fine used U.S. Approvals Accompany. 

CRAIG STAMPS 
Box 425P, Bellmore, NY 11710. 

50 YEARS Old, nfteen different 
United States, over fifty years old — 
10c with approvals. Jaxon. Box 145, 
Brooklyn, NY 11230. 

ABSOLUTELY Free United SUtes 
Mint Souvenir Sheet When Request- 
ing United States Approvals. K&B. 
Box 70. Brooklyn, NY 11223. 

100 DIFFERENT Worldwide only 
10c, Economy Approvals. Keystone 
Stamps. Box 3316F, Carbondale. IL 
62901. 

U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 

PENNY Approvals! Regardless Cat- 
alogue! Kloster, 4164 — 52nd St.. San 
Diego, CA 92105. 

FANTASTIC Triangles Diamonds, 
53 others 10c, Approvals, Longhorn 
Stamps, Box 16327, Sunset Station, 
Lubbock, TX 79490. 

EXOTIC Birds! Complete set 10c. 
Approvals. Dale Stamp Company, 
Box 2123, Oxnard, CA 93030. 

CANADA Sports Set - Hunting, Fish- 
ing, Skiing, Swimming. Approvals. 
Village Stamp Company, 128 Sand- 
wedge. Walnut Creek, CA 94598. 

FREE BARGAIN LISTS! U.S. Plates 
-Singles, Scotco, Box 470855-PSlO, 
Miami, FL 33147. 

TEN Different Nudes: 20c Approv- 
als. Stamp Farm, 2S71, Oxford, WI 
53952. 

WOW! 110 All different Germany 
10c. Commemoratives. Airmails. High 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at any 
time. Jamestown Stamps, Dept. A104- 
PS. Jamestown. NY 14701. 

ADVANCED Stamp Collectors " 
Dealers. Large World-Wide colle- 
tions, discontinued dealers stock, huge 
mixtures. Estate sales, etc. 12 Issues 
subscription $1.00. R. Marten, Box 
156. Port Hope. Ontario LIA 3W3. 

VAN Gogh Gold-Framed Paintings. 
Multicolored complete postage set 
Free! If approvals requested. Friia, 
RFD 1, Box 157 A, Red Hook. NY 
12517. 

200 WORLDWIDE Stamps 25e. Ap- 
provals, White. 6808-WA Chrysanthe- 
mum, Indianapolis. IN 46224, 

APPROVALS! Reasonable, different, 
exciting. Introductory gift to app" 
cants. L. Baird, PS-38, Box 811 
Portland. OR 97207. 

BECOME a Stamp Dealer! Write: 
International, 67 67 PL South Atlanta, 
Tulsa 74136, 

SEND only 10c for nice collection 
of U.S. stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
You will also receive the most won- 
derful catalog of stamp offers in Amer- 
ica. Littleton Stamps, Dept. SS-2, Lit- 
tleton, NH 03561. 

SEND Only 5c for Worldwide Col- 
lection of over 50 different Singapore. 
Grenada, Chad, etc. Contains old and 
new issues, sports, animals, etc. You 
will also receive interesting lists and 
a certificate worth 50c toward pur- 
chases. Goliath Co., Dept, TP-2, Beth- 
lehem, NH 03574. 

FREE! Topical Collection (Space. 
Sports, Etc, I with Approvals. C * -■" 
Stamp Company, Box \3?' '^argar 
vllle. NY 12455. 

ANIMAL Stamps! Twenty Different, 
Ten Cents. Approvals. J. Gormlsh, 211 
Beach, Cambridge Springs. PA 16403. 

COLORFUL Chaillot Palace United 
Nation set only 15c with approvals. 
Green Mountain Stamp Company. Box 
235. Winooskl. VT 05404. 

FREE! Nude Beauties, with approv- 
als. Summit. 1146C-49th. Brooklyn. 
NY 11219. 

GERMANY - $2.00 catalog values 
for 25c. Approvals, Stamphaus, Box 
533, Salisbury, MA 01950. 

FREE Introductory Offer with Ap- 
provals. Chapmans, Box 487 -C, Gales- 
burg, MI 49053. 

FREE duplicate exchange — 2c ap- 
provals. Belden, Box 4175, Dearborn. 
MI 48126. 

2 NUDE sets plus 100 others only 
35c. Approvals. Paschalls. Agnew Box 
56. Santa Clara. CA 95054, 

50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, 
Box 3592, Mansfield, OH 44907, 

RUSSIA - 5 Complete Sets 10c, 
Approvals, lannuzzi, 843-A South Ma- 
riposa, Los Angeles 90005. 

FANTASTIC Offering . . 11 Differ- 
ent complete sets only 25c with ap- 
provals. McDonald. Box 157, Somer- 
ville. MA 02143. 

100 WORLDWIDE STAMPS! Inex- 
pensive approvals including Afghanis- 
tan. Cayman Islands. 10c. Stamping 
Post. 721E Palmyra. Orange, CA 
92667. 



STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flow- 
ers — Animals — Also old Canaiian 
and U,S. Stamps, Plus complete illus- 
trated Canadian Stamps Catalog. 
Send 10c for mailing. Gray Stamp 
Co., Dept. B, Toronto. Canada. 

SENSATIONAL Clearance Offer. For- 
ty Different Packets $1.00. Norise, 
Wyckoff. NJ 07481. 

THE Finest in United State mint 
and used approvals. Stamp-A-Nanza. 
1904-PS Lroad, Schenectady, NY 
12306. 

315 DIFFERENT stamps from over 
30 countries Including a very special 
selection from wild, mysterious Mon- 
golia. You will And colorful stamps 
depicting animals, natives, sports, 
flowers, famous paintings, outer space 
and much more. All this for only 25c 
to cover mailing and handling. En- 
closed also will De a beautiful selec- 
tion of stamps on approval . . . buy 
some or none, return the balance and 
cancel the service anytime. The 315 
stamps are yours to keep In any case. 
Send 25c today! JGS, Inc., Dept. O- 
34. P.O. Box 525. Merrifleld. VA 
22116. 

SOUVENIR Sheet free with approv- 
als. Lee Hoover. Box 3594. Portland. 
OR 97208. 

54 RADIO. TELEVISION, 
HAM EQUIPMENT 



GOVERNMENT surplus electronics, 
ttaageteers Illustrated catalog 25c, 
Meahna. Nahant. MA 01908. 

36c TUBES. Radio & TV! Free Col- 
or CaUlog. Cornell. 4217S, Univer- 
sity. San Diego, CA 92105, 

POUCE-Fire Monitors, Scanners, 
Crystals, Discount Priced. Box 19224, 
Denver, CO 80219. 

OHM'S LAW slide rule $1, Norvex 
Co., 3<)20 Larkln, Norfolk, VA 23513, 



BUiLO YOUR OWN TV CAMERA! 

Ideal fon home A business " 

^^Vfl^ll «MI«<n«r •*>«''•<••'"«'''■' 

I m m o'-'j 'D- vt.<>-o<i>«- Aivo 

■ ^ / ••a->«Uf atte-blrd. C»«'>«<'*<e 
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55 ELECTRONICS. 
STEREO. HI-FI 

CANADIAN Electronics Surplui Cat- 
alog. 126 Pages, $1. Etcopa, Box 
741. Montreal, 

SLEEP - LEARNING KITS — end- 
less tapes, timers, complete outfits. 
Catalog free. SLRA, Box 24-SB. Olym- 
pla, WA 98501. 

56 RECORDS. TAPES, ate. 



OLDIES — 45 RPM Original hits. 
Catalog 50c, C&S Record Sales. Box 
197. Wampsvllle. NY 13163. 

''"APES. Recorders. Sound Equip - 
in\. Discounts! Catalog $1.00. Tow- 
ei, #33098, Washington 20028. 

OLDIES. 4Srpm. Free Catalog. 

Corny 's Record Shop. Box 335VT. 
Mason. OB 45040. 

RECORDS. 8 Tracks. Cassettes. 
Tremendous Discounts! Catalog $1.00. 
Boat. Dept. B, P.O. 68. Hartsdale, NY 
10530. 

OLD Radio Shows. Huge Catalogue 
$1.00. Box 9032-M, Wyoming, MI 
49509. 

GOLDEN Age Radio Complete taped 
shows. Box 25215-P. Portland. OR 
97225. 

FREE Catalogues. 2000 hard to find 
unusual records. Rose's, 128 Breckin- 
ridge, Louisville, KY 40207. 

57 MUSICAL 

INSTRUMENTS 



FREE CATALOG 30 DISCOUNT 
Best Names In Musical Instruments. 
Dial For Music, Inc. 7 Crescent Drive, 
Spring Valley. NY 19077. 

ACCORDIANS - Famous makes. 40 
models. 5 Day Home Trial. Easy terms. 
lYades. Free Catalogs! Money saving 
Importer- to- You Pnce List. Write: 
Accordian Corporation, Dept. P. 5535 
Belmont. Chicago, 60641. 

ELECTRIFY Player Pianos. Pump 
Organs quickly. Inexpensively with 
Lee Silent Suction units. Write Lee 
Music. 52SA Venesia Ave.. Venice. 
CA 9d291. 



MUSICIAN'S ELECTRONIC METRO- 
NOME. Handsome wood case. 40 to 
210 beats. Only $14.95 guaranteed. 
Free Details. Mork. 2515 Oceanview, 
#109AB. Los Angeles. CA 90057. 

NEW PLAYER PIANO ROLLS, Free 
catalog. Dupree, 2940D2 Grace. Costa 
Mesa. CA 92626. 

PLAYER PIANOS: PUMP ORGANS - 
Service manuals, books, records. Cata- 
log $1.00 (refundable first order). 
Vestal Press, Box 97, Vestal 8, NY 

13850. 

30 % DISCOUNT. Name Brand Mus- 
ical Instruments. Free Catalog. Free- 
port Music. 455C, Route 110. Mel- 
ville. NY 11746. 

VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods — 
accessories. International Violin PSl. 
414 East Baltimore St.. Baltimore. 
MD 21202. 

LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
ANTHONY CAPPELONI. 130 MELOY 
ROAD. WEST HAVEN, CT 06516, 

LEARN Banjo-S-String Bluegrasa, 
Easy. No Music. Free Details. Blay- 
lock. Box 25-A, Marietta, GA 30060. 

WHOLESALE! Professional Gulton. 

PA Systems. Altec Speakers. 240W 
RMS Amplifiers. Free Catalog. Carvln, 
Bscondido, CA 92026. 

GUITAR. BANJO. Violin. Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center, Box 
15444, Tulsa, OK 74115. 

40% DISCOUNT, Musical Instru- 
ments and Accessories. Free Catalog. 
Bo-Dan Music, P. O. BOX 276. Mer- 
rick. NY 11566, 

STAND LITE. Wide Clamp. 8" 
shade. 25 watt tubular bulb Included. 
For Orchestra. Band, chamber music. 
Low heat, adjustable, $6,95 + $,55 
shpg Se hndlg, Hausmuslk, Dept. WI, 
Box 6092. San Diego 92106. 



58 SONG WRITERS 



SONGPOEMS, SONGS Urgently 
Needed, Possible Recording/ Publlah- 
ing. 50-50 Agreement. Betty's Music 
Makers, 970P Chatham Park Drive, 
Pittsburgh, PA 15216. 



POEMS, Songs Wanted. Recording, 
Publishing Guaranteed, Royalties. Ra- 
dio-TV release. Broadway Music. Box 
11647-PS. SorasoU. FL 33578. 

SONGWRITERS. Subscription three 
dollars. Song Request Magailn*, 
Mount Morris. MI 48458. 

POEMS set to music. Songs record- 
ed. Send poems, songs. Crown Music, 
49-P West 32. New York 10001. 

POEMS wanted for songs. Nash- 
ville Music Productions, Box 40001- 
M. Nashville, TN 37204, 

PUBLISHING Contract Guaranteed 
on selected songs and poems. Free 
evaluation. Monthly Awards. Holly- 
wood Songwriters', 6253 Hollywood 
1117-P. Hollywood. CA 90028. 

.^ELL Your Songs! Inside secrets! 
Proa show you how! Free details! 
Nas.iviiie . chool. 708-BB, Berry Road. 
Nashville, TN 37204. 

5S IMPORT-EXPORT 



HONG KONG: Illustrated Trade 
Directory. 261 Manufacturers', Sup- 
pliers' addresses. $2.00. Iles-12C. 
Route 2. Box 640. Lutz. FL 33549. 

FABULOUS IMPORT-EXPORT BUSI- 
NESS. Learn how to get started, fast. 
Report reveals foreign suppliers. Ideal 
export items. No. MO-58E $1.00. 
Check or Money Order, payable: Gary 
O. Blackman, Mall Order Products, 
Inc., 1370-AlO East Joanne Ave., 
PIxley, CA 93256. 

ORIGINAL Oil Paintings $72.00 
Dozen, PS04 Box 169, Halnesport, 
NJ 08036. 

60 BUSINESS 

OPPORTUNITIES 



MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
sary), (Proof), details 25c. (Re- 
fundable ) . Woodarts. Bridgewater. 
MA 02324. 

$100.00 DAY. Manufacturing Con- 
crete Blocks. Posts. Seml-Automatlc 
Block Machines. Mold Equipment Cat- 
alog, over sixty Items, $2.00 refund- 
able, Carlane, Route One, Box 95, 
Rapid City, SD 57701. 

BUILD an instant fortunel Proven 
secret. Details. Casterilne. Dept. PS2. 
Box 2201, Ft, Myer, FL 33903. 



10a POPULAR SCIENCE 



ADDRESSERS ■ MAILERS • HOME- 
WORKERS NEEDED! SO firms listed. 
Rush 25c, Stamped, Addressed enve- 
lope. Moore Enterprises, Dept. PS-2, 
P.O. Box 49166. Tucson, AZ 85717. 

AMAZING PROFITS In USED BI- 
CYCLES. Two booklets fully Illustrat- 
ed tell how. How to get and sell them 
at high profits. Technical illustrations 
and exploded drawings, GUARANTEED. 
$3.00. Kilbride. Drawer 578-B, Sun- 
land. CA 91040. 

1 -MINUTE sales demonstration - 
Earn $5.00! Visit small stores. Show 
friends, relatives. Write Continental 
Imports, 860 Wisconsin. Oshkosh, WI 
54901. 

$100 WEEKLY Possible - Mailing 
circulars for advertisers. Details - 
Rush stamped envelope. Service. Box 
721-PS, Lynbrook, NY 11563. 



$700+ WEEKLY! Spare time! Fi- 
nancial Wizard shows how! Free Infor- 
mation. Aware, Box 1386-PSO, Paci- 
flca, CA 94044. 

$2,000.00 MONTHLY Unique Adver- 
tising Business or Selling Information 
by Mail. Ropchan, Box 102 5 IS, Eu- 
gene, OR 97401. 

MAKE 2 to 3 times your cost on 
hundreds of products. Gift Items, 
novelties, toys, carded merchandise, 
1001 others. $2.00 brings giant 
wholesale catalog details. ( refund- 
able I . Spectacular home business op- 
portunity. Castle. 7715-PS Keiffer 
Street. Philadelphia. PA 19128. 

$178.00 WEEKLY 2nd Income. Free 
Details. FAS. Box 13703PS. San An- 
tonio. TX 78213. 

EXECUTIVE Mailorder Business. 
$15,000 plus Annually. One Year 
Trial Basis. Details: Northeast Im- 
ports, Box 121N10, Fremont, NH 
03044. 

PORTABLE Sandblaster $29.95. 
Distributor wanted. Free brochure. 
Inka, Box 66573C, Houston. TX 
77006, 

NEW! Make Extra Money Mailing 
Commission Circulars. It's Simple. 
Complete Beginners Kit $1.00 (Re- 
fundable!. Trade 10C21. 4122 32nd. 
San Diego. CA 92104. 

EXCELLENT Profits - Make fur 
rugs out of real and fake fur rem- 
nants. Recycle fur coats, iackets. 
skins - no sewing. How-to Booklet in- 
cludes designs. $3.00. S. Landers. 37 
East Avenue. Norwalk. CT 06851. 

STUFF Envelopes. $250/Thousand 
possible. Free Supplies. Send stamped 
addressed envelope. Pelham. 4013 De- 
Reimer Ave., Bronx, NY 10466. 

FREE! Just examine my home' 
business Protection Plan - I'll send 
you Burglar Alarm free! Beginners 
start earning big money fast spare 
time, full time! No experience or cost- 
ly equipment needed. Write Nasco. 
Dept. H269A. Woodland Hills. CA 
91364. 

I SURE THING. You will be sorry if 
you do not send for this specific, de- 
tailed, exact information. Join hun- 
. dreds who are entering the booming 
I bullion coin business. The one busi- 
' ness which is above money, in which 
you must make steady, spectacular 

?Toflts regardless of economic condi- 
ions. Start small or start big. For 
complete report, send $10 to Jo\ian 
Pyx, P.O. Box 895. Chattahoochee. 
FL 32324, specify Sure Thing. 

INFLA'nON HURTING? Investigate 
mailorder $1.00. LOCATOR: 8220 
VIncetU Dr.. 7A. La Mesa. CA 92041. 

I'LL Help you make $1000 monthly 
in proven mall order business. Details 
25c. American. Box 452-C, Olney, MD 
20832. 



jABANDOND SILVER! 

I YOURS FOR THE TAKING I 

I How to find (24.000 discarded industrial til- I 
I var yaariyi Found everywhere, no gadgets or I 
I detectors needed. Fra* information from: I 
I SILVERMAN D-12, BOX 6*9. I 
I WOODVILLE, TEXAS 75979 I 
^-----------------1 



FLYING Saucer that Works. Sim- 
plified Fusion Power. Levitation Grav- 
ity Motor. Permanent Magnet Self 
Powered Motor. 1.000 Horsepower So- 
lar Freon Motor. 1.000 Horsepower 
Wind Motor, Greatly Increase Gas Mile- 
age. Foam Plastic Home Pays for It- 
self. Patents Pending. Drawings. De- 
tails $10.00 Each. All $29.00 Refund- 
able. "Miracle Science", (v). Box 
16046, Kansas City, MO 64112. 

YOUR Name Placed with 1000 
Jobbers. Importers, Mailers. $1.00 
our Mailings for Year. Dlxiemailers. 
King. NC 27021. 

HOW To Make $50,000. Secrets Re- 
vealed. Free Information, Zenco 
(SIO), Box 176, Scituate, MA 02066. 

OWN Your Own Mortgage Business. 
Be Your Own Boss. No Capital or 
Experience Required. Highly Success- 
ful. Free Information. Foley. Box 535- 
CF. Lawrence. MA 01842. 

FREE Information. Oi>erate Prof- 
itable Business. Universal Bookkeep- 
ing, Box 664-P, Springfield, MO 
65801, 

$8.00 PROFIT from $12.95 orders. 
OUTSTANDING mailorder opportuni- 
ty. Details 35c with stamped, self- 
addressed envelope. Whlttmore House. 
Dept. PS-10, One Rofr. Palisades Park. 
NJ 07650. 

I OPPORTUNITY KNOCKS $ 

i WE OFFER A COMPLETE ' 
, BLUEPRINT FOR SUCCESS ; 



J Comprehensive plan teaches you to j 

{ provide a badly needed service in , 

{ your community. European concept i 

J Is a "natural" for North America. ' 

I No selling. Profits as largo as ' 

, your ambition. ' 

i For entire plan, send $10.00 post J 

; paid cheque or money order to: $ 

' EURANIUiM ENTERPRISES < 

? DEPT. ASC » 

I P.O. Box ^63. Springfield, S 

• Ont., Canada. % 

f DETAILS SI.OO (Refundable s 

i with order) % 
$$IJ$$SS$SSSS>SJ$SSS(SSj 

$250.00 PER Thousand Envelopes 
Stufled. Plus 50 Tc. Commissions. Act 
Now! Details 25c, and stamp. Satis- 
faction Sales. Dept. 11, Box 87, 
Ward Hill, MA 01830. 

HERBAUSM! The Home Gold Mine! 
FREE LESSON. SEEDS. HerbaUsm In- 
stitute-A, Box 968, Glendora, CA 
91740 

FREE Moneybook "990 Successful, 
Little One-Man Businesses", plus cash 
loans. Work home! Small Business 
Index. Dept. 3. Kerrville. TX 78028. 

FREE Selling Outfit — 35,000 Of- 
fice Supplies — Oseco, 3505-PS Els- 
ton. Chicago 60618, 

"MAILORDER Course," Twenty-tour 
complete lessons. $2.00. Wonderful 
drop-ship proposition free. Neil H. 
. Tasker. Shamokln. PA 17872. 




' Men and Woaaii Ml 

«ies! Re-UpketstHy 
makes you BK MONPn 

- Turn cast-offs into 
{loo's. Sparc or lull 
time. No exparience rveeded. 



do chairs, sofas, seats, even boats, cars, campers, 
for high pay. !Ne sttow you modern ways, furnish 
illustrated tiome instruction, tools supplies, beauti- 
ful material ctioices Serrd for big FREE BwK FREE 
project lesson, umna rot ktuums i mm im 
[Modern Uptolsterj Institute. eo< 899 KPS, Oranje^Ca 92669| 

FABULOUS Import-Export Business. 
Learn how to get started fast. Re- 
port reveals foreign suppliers. Ideal 
export items. $1.00. Elmer's. 206 S. 
Second. Dodge City. KS 67801. 

37 WAYS - Earn $100 Day While 
Unemployed. Details absolutely free. 
Dunngs. Box 4412. Baltimore. MD 
21223. 

RECEIVE $250.00-Stuff 1000 En- 
velopes. Earn Immediately. Details 
25c. Saltar, Box 1956PS, Atlanta, GA 
30301. 



$26.00 HUNDRED Addressing En- 
velopes. Details $1.00 plus stamped 
addressed envelope. Keene, Box 
9995PS, San Diego, CA 92109. 

BECOME Our Mail Order Distribu- 
tor with $150 investment. Free Bro- 
chure. Audit Controls, SO Brookside 
Avenue, Fair Lawn, NJ 07410. 

MORE Money! 500 Companies Need 
Homeworkers! Complete Information - 
Ust $1. Columbia. Box 24413-DG. 
Oakland. CA 94623. 

HOW To Finance Your Own Busi- 
ness. Get $500 to $2 million. Free 
Offer. Capital-3. Kerrville. TX 78028. 



FREE Details. Stuff envelopes for 
fabulous extra income. TR Enterpris- 
es, Box 12g6-A2, Newport News, VA 
23601. 

EARN $100.00 dailv selling Solor- 

Sem rings. Free catalog. Anka. Box 
038-PS. Cranston, RI 02920. 

TREMENDOUS Wholesale Bargains. 
Half million nationally known prod- 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise. Au- 
tomobiles. Worldwide Imports. Hong 
Kong clothes. Free details. Internation- 
al Buyers. Box 16386-PS5. Portland. 
Ore. 97233. 



STUFF Envelopes. $250.00 Thou- 
sand. Free Supplies. Rush Stamped. 
Addressed Envelope. Cannon Enter- 
prises. (PSlOl. Morgantown. KY 
42261. 

RAISE Rabbits. Laboratory Ani- 
mals for Us. We Supply Equipment. 
Breeders. Instructions. Details 25c. 
Rabbits of Michigan. SP-10. Country- 
line Road. Pentwater. MI 49449. 

.STUFF ENVELOPES. $30.00 hun- 
dred immediate earnings. Beginners 
kit $1.00 (refundable). Colo. 1433 61 
Street, PSIO, Brooklyn. NY 11219. 

ELECTRONIC Assembly Business. 
Big profits. Start home, spare time. 
Investment, knowledge, experience 
unnecessary. Free illustrated litera- 
ture. Barta, Box 248LJ, Walnut Creek, 
CA 94597. 



THE ENTREPRENEURS 
NEWSLETTER 



MARKET 



LEARN LITHOGRAPHIC PRINTING! 
Manual tells how. $3.00. Guaranteed. 
Sprint. Dept. P-10. Box 454. Farming- 
ton. ME 04938. 

TAKE Catalog Orders. We drop- 
ship 1001 best selling specialty prod- 
ucts. Lowest below wholesale prices. 
Immediate delivery. .Spectacular 
home business opportunity. Free 
Book. Specialty Merchandise. Dept. 
28-22. Woodland Hills. CA 91364. 

$700 MONTHLY Immediate Income. 
Stuff envelopes at home. Information, 
send self-addressed stamned envelope. 
Cottage. Box 2S053-DAX. Los Ange- 
les. CA 90025. 

"MAKE" $25,000 Yearly! Your 
own Mail Order Business. GET THE 
FACTS! Write Michael's. Box 6685. 
Dept.-SM-J. Kansas City, MO 64123. 



MAKE Money from classified ads! 
$1,000 monthly, at home . . expert 
shows how. Details free! Classlfled- 
PS2B. Box 10344. Palo Alto. CA 
94303. 

MAKE $2000 monthly selling in- 
formation. Quality Products. 32 Maine 
Avenue. Carteret. NJ 07008. 

MAILORDER Can Be Profitable! 
Know What Makes It So. Free Details. 
F. Low. 61 Clark. Paterson. NJ 07505. 

$25,000.00 YEARLY - Proven dy- 
namic mailorder system! Minimum in- 
vestment. Particulars. 25c. Raymears, 
5363 Essex, Alexandria, VA 22311. 

$200 WEEKLY STUFFING ENVE- 
LOPES home. Start Immediately. De- 
tails 25c. Arthur's. Box 526PS. Mt. 
Airy. NC 27030. 

PIANO Tuning Learned Quickly At 
Home. Tremendous Field! Musical 
Knowledge Unnecessary. GI Approved. 
Information Free. Empire School. Box 
450327. Miami 33145. 

EARN $60.00 Daily Manufacturing 
Concrete Fence Posts. Practically no 
investment. Send Stamped-addressed 
envelope. American, Excelsior Springs, 
MO 64024. 

VENDING Machine. No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporati ">n. 
715-PSB Ensor Street. Baltimore. MD 
21202. 

STUFF Envelopes. $250-Thousand. 
Free Opportunity Catalog. Send 
stamped - addressed envelope. Bobier, 
RD2-188S2. Klrkwood. NY 13795. 

BECOME "Mortgage Broker." Lu- 
crative Caoital Sources. Box 640099- 
D, Uleta, FL 33164. 



) ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare lime Investment knowledge o.' 
experience unnecessary BIG DEMAND assembling 
electronic devices Sales tiandled by 
professionals Unusual business opportunity. 

FREE ; Com^Ml IliuslnM lilinturi . 

BARTA. Box 248MJ ^» 
Walnut CreeK. Calif. 94597 



MAILORDER BEGINNERS U- 
BRARY. Learn Professional Secrets 
Inexpensively! Write: HOW. Box 
4457PS10. Downey. CA 90241. 

MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. VoIz-PS. Ypsi- 
lantl. MI 48197. 

HOMEWORKERS! $200.00 weekly 
possible addressing for firms. Begin 
immediately. Details 25c. Hodgkins. 
Box 10279 MX. Port Worth. TX 
76114. 

HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths. Foun- 
tains. Wishing Wells. Waterfalls, etc. 
Chemical Coloring Formula Marble - 
glazing. Free illustrated Brochure. 
Concrete Facts. 602 Athens Street. 
Altadena. CA 91001. 



cTyiATTERg 

SAMPLE COPY $1.00 
TMF 

132 E. PROSPECT ST. 
WALDWICK, N.J. 07463 



1000^, PROFIT Bronzing Baby 
Shoes. FREE LITERATURE. Nbcps. 
Coral Springs. FL 33065. 



INSTRUCTIONAL Mailorder pubU- 
catlon. Free catalog. Kulis Enterpris- 
es. Box 9003. Maple HeighU, OH 
44137. 

START Your Business. Sell by Mail. 
Repeat business. How to start part 
time and drupshippers - sources. No 
inventory. Two books tell vou how. 
Send $5.00. Satisfaction guaranteed. 
Salvador Vazquez, 60-11 Broadway, 
Woodside, NY 11377, 

SELL New Sensational Auto Thief 
Alarm. Exceptional Margin. Distribu- 
tors Wanted. Northwest Electric. Ave. 
449. Mitchell. SD 57301. 

SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 
Money By Mail." Discloses free adver- 
tising, profitable products. Mailco. 
Dept. HC69A. Woodland Hills. CA 
!I1364. 

MAKE $7.50 to $15.00 hourly 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials, Instructions 
—everything. Free Details. Custom- 
case, 6075 De Soto, Dept. C28-22, 
Woodland Hills, CA 91364. 

HOME Mailorder. Simple. Profit- 
able. Write: Bagwell's, Box 2092, 

Greenville, SC 29602. 

MAKE Money Clipping Newspaner 
Items. $2.00 - $10.00 Each . . . De- 
tails Free. Clippings. Box 10344- 
PS7B, Palo Alto, CA 94303. 

MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive i IBIO), 
333 North Michigan. Chicago 60601. 



MAILORDER — Sell "Insiders" 
Money SecreU!! Kildebeck, 1207TB 
Eighth, Alhambra, CA 91801. 

IMPORT - Export opportunity, 
profitable worldwide mailorder busi- 
ness from home, without capital; or 
travel abroad. We ship plan for no 
risk examination. Experience un- 
necessary. Free report. Mellinger. 
Dept. H269A. Woodland Hills, CA 
91364, 

I DIDN'T Get Rich in Mailorder! 
My story -$3- Saves money, frustra- 
tion. Gene Poore, 4C Jupiter Trail, 
Jacksonville, NC 28540. 

NEVER Before so Much tor so little. 
Buy necessities below wholesale! Par- 
ticultu-s Free. Write: Warner. Room 
CC-3-DP. 1512 Jarvis, Chicago, IL 
60626. 

SURPRISE Yourself, Make Money 
with Little Effort, Mail Order Infor- 
mation. Prigmore. 1112 N. Elm, 
McPherson, KS 67460. 

$100.00 WEEKLY spare room. 
Raise redworms Odorless Sollleai 
way. Charles Morgan, Box 116-C, 
Bushnell. FL 33513. 

FREE Book "2042 Unique. Proven 
Enterprises." Tiny Businesses but 
Huge Profits! How Little Fellows beat 
Infiation. Work home. Haylings. Carls- 
bad. CA 92008. 

CLIP Newspaper items $1.00 - 
$5.00 each. Details free. Walter. Box 
1360-SA. Erie. PA 16512. 

$250.00 PER Thousand. Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starters kit 
$1.00. HOMEWORKERS. Box 24413- 
DG. Oakland. CA 94623. 

$200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts. Free Details. Associates. Box 
136B, Holland, MI 49423. 

SELL Books by Mall. Complete 
Dealer Setup - 25c. Midwest Mail 
Sales. Box 44R2PS, Shawano, WI 
54166. 

VINYL'S Where the Money Is! In- 
visibly Repair. Refinish. Recolor fur- 
niture, luggage. Car Tops. Quickly. 
Easy. Two small $20 lobs a day earn 
you $1,000 a month. Homes, Cars, Of- 
fices, Restaurants, unlimited custo- 
mers. Start earning after an hour's 
practice. Sensational details Free. VIP, 
2036 Montrose. Chicago. 60618. 
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be 0 TAX CONSynANT 



iocome unlimited in ever growing prufession. 
Our students are earning lucrative fees in dig- 
nified full or part time home-office business pre- 
paring income tax returns during busy lax sea- 
son. Many operate profitable Business Tax Ser- 
vice witli steady montlily fees of S10-SS0. No 
bootckeeptng experience necessary. We train you 
at home and help you start. Licensed by N.Y. 
Education Oep't. No agent will call. Write for 
free literature. Accredited Member National 
Home Study Council. Approved for Vet Train- 
ing. 

NATIONAL TAX TRAINING SCHOOL. 

Montey. IKE. N. Y. 10952 



EARN Money raising fishworms for 
ua. Write; Oakhaven-43. Cedar Hill. 
TX 75104. 



MAKE Magnetic Signs. Machineless 
Method. Profits Enormous. Write: 
R1B49APS. Bardstown, KY 40004. 

STUFF Envelopes. Receive $500 
per thousand. Free Supplies. Send 
stamped addressed envelope. Gozdan- 
ovlc, 160 Banner Way. Pittsburgh, PA 

isaoi. 

MAKE Magnetic Signs. Big Prof- 
Its. Free Informaton. Universal. Le- 
nora. KS 67645. 



HOW To Make Money Addressing, 
Mailing Letters. Offer Details 10c. 
Llndbloom Sales, 3636 Peterson, Chi- 
cago 60659. 

START Your Own Correspondence 
School — United Career Schools. 
3820 Imperial. South Gate. CA 
90280. 

MAKE durable building plastic eas- 
ily. Waterproof. Fireproof. Economi- 
cal. Bays Laboratory. Cedaredge. CO 
81413. 



GET Everything Your Government 
Has to Give. Free Details. Quality 
Products. 32 Maine Avenue. Carteret. 
NJ 07008. 



SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe. Dept. 
1216, Hanover, PA 17331. 



TERRIFIC Bargains! Buy below 
wholesale! Save Money. Details send 
25c to James Beck. R. R. 1. Box 20. 
Artas. SD 57423. 



$1,000 MONTHLY Spare-Time! 
Free Details. Jennie-Lynn, Box 6627P. 
Columbus. GA 31907. 



STUFF ENVELOPES, $250/Thou- 
sand Immediately. Free supplies. Rush 
stamped, addressed envelope. Sullivan. 
2122 S. Westshore. Tampa, FL 33609. 



I MADE $40,000.00 Year by Mall- 
order! Helped others make money! Free 
Proof! Torrey. Box 318PF. Ypsilantl. 
MI 48197. 

CAUFORNIA Manufacturer Needs 
Man to assemble our product and be 
local agent, experience unnecessary. 
May start while presently employed. 
Five-figure Income for responsible ap- 
plicant. SKRC Manufacturers. 2115 
Torrance Blvd., Torrance. CA 90501. 



BIG PROFITS Selling Books by Mail. 
Complete Dealer Setup $1.00 - re- 
fundable. Colossi. 1641P 61 Street. 
Brooklyn, NY 11204. 



MAILORDER-IMPORTS. REPORT 
REVEALS FOREIGN DROPSHIP 
Sources. $1.00 to: Midwest Gift Cen- 
ter, Dept. IC. 13925 Kanawha Ave.. 
Dolton. IL 60419. 



NO ADVERTISER in these pages 
can match our 44 years selling the 
same item via the same unique mail 
order method. Going on $900,000 
sales now. Family business. Can be 
duplicated (please, not with our it- 
em). Brochure. Statex, Drawer 5350- 
PS, San Antonio. TX 78201. 

FABULOUS MAILORDER PROFITS 
using insider secrets! Explosive report 
BIO tells how. FREE from Ambergate, 
2887 Washington, San Francisco. CA 
94115. 

YOUR OWN MAILORDER BUSINESS 

YOUR Own Mailorder Business. 
Thousands of new prospective cus- 
tomers daily. Details free. Write Paul 
French. 8403 Anthony Wavne. Cin- 
cinnati. OH 45216. 

MAILORDER Profits to $3000.00 
Monthly! Start evenings. Expert in- 
struction for beginners. Write: Amer- 
ican. Box 161 -B2. Runnymede. NJ 
08078. 

$20 HR. profit possible-easy! Make 
big money. New. fast-growing Vinyl 
Repair Business. Sensational opportun- 
ity available In your area. Free ex- 
citing details. GT. Box 20213.SJ. .San 
Diego. CA 92120. 



SELL Books by Mail! Free Informa- 
tion. McCord. Box 278-B, Sylvanla, 
OH 43560. 

FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm, Plains, GA 31780. 

LAZY? Produce oil portraits In sec- 
onds! Jlftyportralt, 2830RJ-Gafrey. 
San Pedro. CA 90731. 

$70 TO $200 Weekly-Home. Spare 
Time Simplified Mall Bookkeeping. 
Inmiedlate Income. Easy. Audltax, 
Box 347417, Los Angeles. CA 90034. 

61 MONEYMAKING 
OPPORTUNITIES 



TOUR Leaders Travel and Earn. 
25c brings details. Write: World to 
See. Box 8148P, Long Beach. CA 
90808. 



HOMEWORKERS-Mallers Wanted! 
Free Information. C. Allen, 2418 Lori, 
Santa Ana. CA 92706. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Bar- 
rett. Dept. C-86-S. 6216 N. Clark. 
Chicago 60660. 

REVEALED! Proven methods of fi- 
nancial security. Not mailorder busi- 
ness. Enterprise. Box 12g6-W3. New- 
port News. VA 23601. 



GET time for everything you want! 
Write: Seward. 5913 Glenmont. #419- 
A. Houston, TX 77036. 



HOMEWORKERS Needed! 50 firms 
listed, rush 25c, stamped, addressed 
envelope. Davis, 800 East A, Hutchin- 
son, KS 67501. 



$1000 PER Week! Guaranteed! 
Gross, 228 Beechwood Ave., Roosevelt, 
NY 11575. 



I MADE $50,000 extra last year! 

You can too! By using my Just-re- 
leased amazingly powerful, fantastical- 
ly accurate new "Winning Ways Sys- 
tem." Works all tracks . . . Doubles & 
Exactas. Send only $5.00 for this In- 
credible method of winning All the 
Money you want, to: Kemp. 3308 
Loma Vista. Oakland. CA 94619. 

$ 1 5 PER HOUR part time with new 
mail order business. Details free. 
Moore Enterprises, P.O. Box 49166. 
Dept. PS-1, Tucson. AZ 85717. 

IDEAS 2c EACH. 500 Moneymaking 
Mall Order Ideas. $10.00. United 
Sales Co.. 1237-P North Road NE. 
Warren, OH 44483. 

WIN THOUSANDS! WEEKLY 
SWEEPSTAKES! Annual enrollment, 
$5.00. Nationwide Contests, 148PS 
North Arcadia Park. Lexington. KY 
40503. 



LEARN the secrets of repairing 
iunk batteries. "Fabulous Profits" at 
home. Apex Engineering. 3100 Ra- 
mona Road. Atascadero. CA 93422. 



FREE! LATEST DIRECTORY OF 500 
CORPORATIONS Seeking New Prod- 
ucts! If you have an Idea for a new 
product — or a way to make an old 
product better send for our FREE IN- 
VENTORS KIT NO. A-87. It gives viUI 
information on developing and mar- 
keting your Invention idea for Cash/ 
Royalty Sales to corporations nation- 
wide. Raymond Lee Organization, 230 
Park Avenue. New York. NY 10017. 



"MONEY!" — A$K For Yours! 
(How? Where?) Arm. 15 Pheasant 
Run. Newlngton, CT 06111. 



STUFF ENVELOPES. $500 /THOU- 
SAND! Free Supplies. Send Stamped 
Addressed Envelope. NRG. 271-RTl, 
Owego. NY 13827. 

FREE. Learn dozens of easy ways 
to make money full or part time. 
Write for Free 5-month subscription. 
Salesman's Opportunity Magazine. 
Dept. 217, 1460 Hancock Center. 
Chicago 60611. 



Make BIQ Profits In 
Your Own One-Man 

Electronic Factory! 

Start home, spore time. A postcard 
with your name & address, will 
bring you Free Illustrated Litera- 
ture about this unusual opportun- 
ity! Write TODAYI 

BARTA-JJ, Box 248, 

Walnut Creek, Calif. 
94597 



$47.50 DAILY easy homework. 
Not mailorder, addressing, envelopes. 
Free information. Freycineta, 6311- 
812 Yucca, Los Angeles. CA 90028. 

CAMERA Owners! Sell your photos. 
Report tells How, Where. $1.00. Sat- 
isfaction guaranteed. Write: Forest 
Road House. Dept. 1410B. 7319 For- 
est. Landover. MD 20785. 

PEWTERWARES — Mailorder Ideal 

flfts. Bargain Prices. Brochures $1.0C. 
vallu, Queenstown Postbox 339. Sin- 
gapore I 3 ) . 

EARN $$ selling metal lifetime so- 
cial security plates. FREE sample and 
sales info. Lloyd's. Box 5062C. Beau- 
mont, TX 77702. 

CAMERA Owners! Sell Your Photos. 
Report tells which are demanded. How 
to prepare. How to select market. 
Where to sell. How to submit. Laws, 
Model Release, Rights. $1.00. Satis- 
faction Guaranteed. Write: Forest 
Road House, Dept. 1410E. 7319 For- 
est, Landover. MD 20785. 

BEAT INFLATION, read The Quick 
And Easy Guide To Making Money At 
Home. $8.50 postpaid. Satisfaction or 
money back. Conestoga Supply House, 
1014C Willow St, Pike, Lancaster, PA 
17602. 

FREE 100 -page Catalog waiting to 
bring you Big spare-time cash commis- 
sions. Sell Advertising Book Matches. 
Every business a prospect . . . com- 
plete selling Instructions furnished. 
Steady repeat business. Dept. PA- 
1074. Superior Match Company. 7530 
South Greenwood Avenue, Chicago, 
IL 60619. 

MAKE Money Clipping Newspaper 
Items. $2.00 - $10.00 Each . . . De- 
tails Free. Clippings, Box 10344- 
PS7A, Palo Alto, CA 94303. 

STUFF Mall Envelopes! $250.00 

Sroflt per thousand possible. Offer de- 
slls: Stamped self-addressed enve- 
lope. Kings, B-37K-PS104. Jamaica, 
NY 11422. 

$300.00 WEEKLY Posslble-StuR- 
Ing Envelopes. Start Immediately! De- 
tans. 50c (refundable). Royal-PS7, 
Box 36643, Loi Angeles 90036. 

$200.00 FROM sheet V*" Plywood 
iScrapi Details 35c. Novelties, 610 
So. 24th. Elwood. IN 46036. 

$250.00 PER Thousand. Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starter kit 
$1.00. HOMEWORKERS, Box 24413- 
CG, Oakland. CA 94623. 

FREE Secret Book "2042 Unique. 
Proven Enterprises. " Largest suc- 
cessful collection! Fabulous "Little 
Knowns." Work Home! Hayllngs. 
Carlsbad. CA 92008. 

ADDRESSER — 50 Companies 
Want Addressers. Send Self-Addressed 
envelope. Cal Enterprises. Box 4516-Y, 
Compton, CA 90224. 

WORLD'S Leading contest maga- 
zine. 50c. Prizewinner. 1315 Central. 
St. Petersburg. FL 33705. 



MAKE $1.00 Per Sale selling en- 
graved metal Social Security plates. 
Free Sales Kit. Engravapiates. Box 
10460-55, JacksonvlHe, FL 32207. 



MAKE Money. Many Methods. In- 
formation, Deepsouth. 4641 Kawanee. 
Metarle. LA 70002. 



ADVER'nSING Business - You own 
It! $400 first week or money back. 
Write: Action Ad Clock, Room AC-3- 
DP. 1512 Jarvis. Chicago, IL 60626. 

EXTRA INCOME Resident Manager's 
Guide. Free details. W. Welch. Box 
43991. Los Angeles. CA 90045. 

MAKE MONEY Playing Poker. Ex- 
pert reveals secrets %1.00. Belco-PS. 
14270 Beach. Westminster, CA 92683. 

GET IT FREE! Names of firms that 
offer free samples of merchandise. 
$2.49. CarLene's, Department P104, 
Box 1182. Thousand Oaks. CA 91360. 

$175.00 WEEKLY Correcting Pu- 
pils' Lessons! Samples, $1.00! Cas- 
tle's. 507-SL Fifth, NY 10017. 

DO you need capital for business or 
bills etc? Up to $10,000 - not a loan. 
Keep all money received. Details, send 
$1.00 and self-addressed stamped en- 
velope to T.E.U.. Dept. 325. 4975 
Plover, St. Louis, MO 63120, 

MAKE Money Mail Order Imports, 
Coin Collecting, Government Surplus, 
Writing Short Articles, Your Camera. 
$1.00 plus 25c postage each. W.L. 
Noss, 1904 E. 38th Ave.. Albany. OR 
97321. 

"MAKE Money with Herbs." new 
report tells all about fascinating busi- 
ness: free dcUlls. Jdr. Sll-'TT St.. 
North Bergen. NJ 07047. 

ADDRESSING. Mailing and other 
profitable home opportunities! Details 
25c. Wright. 130 W. 42nd. »1305-P, 
New York. NY 10036. 



$$ YOU CAN DO ITI $$ 

Start your OWN business. 
Spare time . . . IVIaii Order, 
Etc. For free details write: 

ORBEN 

Dept. PS-2 1 77 Soundview Ave 
White Plain*, N.Y. 10606 



A TECHNICAL GUIDE TO TRAILER- 
ING. All about safety in towing, 
equalizing hitches, how to hook up, 
aerodynamics, stability, equipping cars 
and trucks and getting the best fuel 
economy. This Is not a repair guide 
but is a 290 page technical handbook 
on operation and safety, written by 
an engineer with a travel trailer. A 
must for newcomers and experienced 
trailerisu. Send $4.95 to LINCOA. 
Dept. PS, P.O. Box 6835, Birmingham. 
AL 35210. 

HOW to make money fast. New 
powerful free brochure. Thome Co.. 
P.O. 354-A. Saugertles. NY 12477. 

MAKE Money WriUng Short Arti- 
cles! Learn How! Copyrighted Report. 
Send $1.00 - Satisfaction Guaranteed. 
Fernwood House. Dept. E, 3217 N.E. 
Brazee, Portland. OR 97212. 

HOW To Survive Inflation. Stop 
watching your dollars erode. Twenty 
little-known sources $1.00. Zenco 
(TlOl. Box 176, Scltuate, MA 02066, 

FINANCE YOUR DREAMS With Tax- 
free Foundation Grants. Free Details. 
TOU-PSIO. 6311 Yucca. Hollywood 
90028. 

SELLING KNAPP SHOES IS EASY 
ENJOY a Steady, Dependable In- 
come In Your Own Nationally-Famous 
Business. Highest Cash Commissions 
Immediately. Your Own Hours. No 
Investment. Free Sales Kit. Irwin 
Margolis, 611 Knapp Centre, Brock- 
ton. MA 02401. 

62 EMPLOYMENT 
INFORMATION 



OVERSEAS Jobs — Europe. South 
America, Australia. Far East, etc. 
2000 openings all trades. Construc- 
tion, Office. Engineering Sales, etc. 
$700 to $3,000 month. Expenses 
paid. Free Information. Write: Over- 
seas Jobs, International Airport. Box 
536-P. Miami, FL 33148. 

AUSTRALIA — NEW ZEALAND 
WANT YOU! 50.000 Jobs! Paid Trans- 
portation! Latest Information and 
Forms, $1.00. Austco, Box 3623F. 
Long Beach. CA 90803. 

OVERSEAS JOBS NOW HIR- 

ING. 103 Countries. All Occupations. 
High Pay. Free Transportation, Tax 
Benefits, Latest Computerized Re- 
ports — $2.00. TRANSWORLD, In- 
ternational Airport. Box 90802F, LOS 
Angeles, CA 90009. 

OVERSEAS Jobs — ^Directory of Fed- 
eral, private ]ob agencies, complete 
instructions, forms. $1.00. Webster's. 
833 Sycamore Drive. Decatur. GA 
30030. 

AUSTRAUA Wants You! 50.000 
jobs! Paid Transportation! Information 

on Social Life. Housing, Taxes. Plui 
Immigration form and employer's list. 

tX.OQ. Norjohn. 5157-A Thompson 
treet, Philadelphia. PA 19131. 



I TRIPLED my salary overseas. 
Maybe you can too. Latest Directory 
$2. Fives, Box 6683-D, Torrance, CA 
90504, 

AUSTRALIA NEEDS YOU! Free 
Transportation. Complete information 
and Form. Giant Employers Llstl 
$1.00. Cavalcantl. Box 7376-A2, San 
Diego, CA 92107. 

OVERSEAS Employment - Europe, 
Australia, South America. Asia! All 
Occupations! $700 - $4,000 monthly! 
Employment International, Box 29217- 
FJ, Indianapolis. IN 46229. 

AUSTRAUA NEEDS YOU! Many Jobs! 
Free transportation! Complete infor- 
mation. $1.00. Castleman. 2559-01 
Burton, Ann Arbor. MI 48104. 

OUT of Work? Free circular. Rojan 
Mall Mart. D-20E. Box 177. Mason, 
MI 48854. 



AUSTRAUA NEEDS YOU! Trans- 
portation Paid! Employer's Ust and 
Application! $1.00. Guaranteed! Brv- 
mar. Box 14452-A9. Gainesville. FL 

32604. 

AUSTRAUA DEMANDS YOUR 
SKILL. Government transportation. 
Booklet full of details, rents, wages, 
taxes, housing, recreation, plus Gi- 
gantic Employers Ust. $1.00, JM Dis- 
tributors. Box 7507C. AugusU CA 
30905. 
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AUSTRALIA - Jobs - jobs - Jobs-paid 
traniportation! Complete details-sal- 
aries, rents, taxes, immigration re- 
quirements, forms, employers list! 
Uuaranteedl $3.00. Infamwtloa C«t- 
ter. ps-10, Boat 143. AtM««dare, CA 
93422. 



CA OlSOi 
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LATEST listed Jobs in NEW EN- 
GLAND. Send $2.00 Indicatinc your 
Held of interest — BmplqjnBMBt Re- 
search. Box 431, Dept. roi074. Pox- 
boro, MA 02035. 

AUSTRAUA, Fact book explains 
salanes. houslnc, transportation, tax- 
M, Bnpuqwn liit. Sl.OO. General, Box 

AjiTkTtJKB&Mm. m 07343, 

AUSTRAUA WANTS YOUl 50,000 
Jobs! Paid Transportation - Uvlnf 
Allowancel Complete Information 

- Forms. tl.OO. International Asso- 
d^l^ Bos 6337-BD. Honolulu. HI 

NEW LIFE - Adventure - Australia 
Needs Your Help! Government Assist- 
ance - Communicate with consulate 
general - Australian Embassy. Details 

- Employers List - Application Form. 
Guaranteed. Send $2.00. Duane. Box 
-1^3 l-B. Austin, TX 78765. 

ENGINEERING Jobs without en- 
gineering degrees, ibouaands have 
worked up through the lUdM - ao eW 
you. Free details. Aiar, Box 6350. 

San Jose. CA 951 SO. 
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mrOiilUnON on Anything. Fer- 
11377, 

HARDHATS. Truckers, other work- 
ers - identify with pride! Free details. 
Kuhn's. Dept. 1104, 213 Wapella, Mt. 
Prospect, IL 60056. 



INFORMATION On Anything! Fast 
& Economical! CIA Research Special- 
Ists, Box 06193, Cleveland, OH 44108. 

64 ENQINEERINQ « 
PROFESSIONAL SERVICES 

RETIRED Engineers Needed at Once 
for Market Research Project. Ail fields 
and all areas open. Do this Interesting 
work at home - good earnings. Write 
Harold E. Hanson, President. Active 
Inquiries. 16116 Valerio, Van Nuys. 
CA 91406. Send btlot reeuine of work 



66 AQENTS WANTeO 

EVERY man • prospect. Refund- 
able sales kit offer showing line belt 
buckles, tie clasps, money clips, cuff 
links, lapels, identification badges, in- 
dividualized with customer's name 
and emblems. Cap badges for truck- 
ing, bus, taxi, mlice, firemen, also 
postal, letter carriers and hcaw con- 
struction emblems. Choice r>uOU em- 
blems. Hookfast, Box 1088- PS, Provi- 
dence, RI 02901. 

YOUR own business — Suits $1.50: 
Overcoats 65c: Macklnaws 35c: Shoes 
12V3C; Ladies' Coats 30c: Dresses 
15c, Enormous profits. Catalog Free. 
Nathan Portnoy Awoc.. 3109-J ftooee- 
velt Road. Qite»t9, n. 60008. 

67 SALESMEN- 
DISTRIBUTORS WANTED 



BBCOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firms product line and territories 
available, for Information write: Man- 
ufacturers' Agents Newsletter. Dept. 
151 A, 23573 Prospect Ave Farminf- 
ton, MI 1802 1. 



SELL New Powered Hand Truclis. 
See Escalera advertisement under 
heading #13. 

AUTOMATIC Flshooks. ProflUble 
samples. $2.00 (refundable), Aron, 
ei-PS, Mastic Beach, NY 11951. 

SBU. Advertlslnc Ball Pens, Calen- 
dars. Ad-Spoelaltias — Build Own 
Repeat BiubwM — nee Oetalla — 
Flemlnfc^.Owt. B, 6S3B Cottage 
Grove, chleaco 60637. 

MAKE Extra $25 to $75 Spare 
Time! Double Air Cushion Shoes. 
Men's, Women's Line. Dress, Work. 
Flay. Highest Commissions. Shoes for 
yourself. Outnt Free. Bronson, Dept. 
W-104. Minneapolis, MN 55408. 

FREE — Easy Ways to make money 
selling excltink new products — full- 
spare time. .'Send name, age tor 5 
montlis free subscription. Salesman's 
Opportunity Magazine. 1460 Hancock 
Center, Dept. 223, Chicago. IL 60611. 

DIAMONDITB PBNDAMT • 3.35 
CARATS ■ Moneynalwr - 3110.00 Ilat. 
Sample and Details 30.00. Romle 
Gems Dlv., P.O. Bm 34pi, J«ai%, 
NY 11753. 



BIGGEST earninus ever! Famous 
Heitel fully referenced Bible! Proved 
plan. Startling 3-dimen8ion cover. 
Easy credit plan. No Investment. Dem- 
onstrator furnished. Write Internation- 
al Book. Dept. P, Box 118, Wichita. 
KS 67201. 



NEW, Compact Fire Extinguisher. 
LatMratory Approved, nntastic Ptot- 
lU • BEcluiave tenttiaiee. Harwich 
ChemleSTHarwIeh. CT 06333. 



MAGNXnC SIGN SALESMAN WANT- 
ED Part or Full Time - Free Informa- 
tion. Magnetic Signs, Box 761. North 
Cape May, NJ 08204. 
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REMAIUNG 
SERVICES 



YOUR Mail Received - Forwarded. 
Hedgpeth. 324-PS South First, Alham- 
bra, CA 91802. 



REMAILS 20c. Big MaU 20c. Har- 
rold. Box 5307. Oalcland, CA 94605. 



MALAYSIA realrmall anywhere 
S2.00 each. 14 Road 02A, Fetallog- 
Jaya, Malay t la. 

DtSNSXIiAlID area confldeatlal re* 
mails 35e. ladlvldaal or maaiaau. QItt 
sarvloe. Write Brent's. Box 538, Ana- 
helm, CA 93805, 

MEXICAN Remalls $1.00/letter, M. 
Tomich, Apartado 6-975, Mexico 6. 
D.F. 
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CONTESTS 



NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes Coa t es t al Free 
details. Services. Box 644FnC. Das 

Moines, lA 50303. 

HOW To Win. Information Free. 
Martins, Box 2851PS, Fremont. CA 
94536. 

70 AUTHOR'S SERVICE 

PUBLISH Your book! Join our suc- 
cessful authors: All subjects invited. 
.Send for free appraisa! and detailed 
booklet. Carlton Press 1 Dept. PSJ I . 
84 Fifth Avenue. New York 10011. 

71 ARTS » CRAFTS 

GLASS BLOWING Kits and sup- 

SUes — Literature Upon Request. WilUs 
lass, P.O. Box 3460, Anaheim. CA 
92803. 

DRAWI Enlarge Pictures, Letters, 
Anything bpartlF. Bowf Staigpad 
Envelope, fflailiigs. UmUMoa, SD 

57043. 

71A REPRODUCTION 

MOLDS 

MAKE flexible molds of anything, 
and reproduce your own designs in 
plastics, metal, plaster, cement, can- 
dlewax. Or i!se our finished molds. 
Profitable. .Mm-, jai iij'; Dup: 7 1L 
PSM. Castoh'.e. w."i..!sti-.n. IL toy.-r' 

72 EDUCATION A 
INSTRUCTION 

LBARN Radio Announcing! Books, 
Magasines: Disc Jockey, Box 135S-B. 
Sioux Falls, SD 57101. 

OFERATS Collection Ageaaf. "lit- 
ttoCMd Mlaal" VtanUla Otidb, Roa- 



noke. VA 34004. 



RADIESTHESIA, Radionics, Dows- 
ing. E.S.P. Courses and Equipment 
Catalogue $1.00 I refundable!. Bstab- 
llshed 25 years. Dept. P8/R, Btuee 
Copen, Klghfleld, DanaUU ~ 
England RH17 7EX. 



VETERINARY AssUtant ■ Train at 
Home tor BxcitinK Animal Care Ca- 
reer. Send (or me "Career Kit". 
North American School of Animal Sd- 
ences. Dept. PCC84, Newport Beach. 
CA 92663. 



LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits. Pro- 
fession with briidtt futim. Creeslln 

Correspondence sdiool. Box 037, 

Spencer. lA 51301. 

USED Courses! Books. CaUlog 10c. 
(Courses Bought). Lee Mountain, 
Pisgah, AL 35765. 



ORDINATIONS lifetime! Church 

UNLOCK Your futiivi. Baemne pro- 
fessional Locksmith by spare (line 
home study. $13 in an hour possible. 
All tools, equipment iacfudad. Facts 
Free. Send name. LocksndtUng Insti- 
tute ( home study I . Dept. 1311^104. 
UtUe Falls. NJ 07434. 



STUHER? 

MUX THAT lUIIT NOW! Lutn FIumI, Nornul iSMCli. 
Eatjr Mil-study comcti itimmir or styttsr bibit. Allia2in{ 
ntutts bf com»pond«nc« sine* 1935! SpaMh Pltheiositll 
(•rtllM tn FImMi CMimiUMMT ol EdacaUoa. FMrs» 
Mjjk »M»^ tmm, UaM*. iKNI.psu,Malw 

ACUPUNCTURE TRAINING MANUALS 
DIAGRAMS and SuppUes Catalog! 
^^-SSJSm^^ Slow. Toro.. 



FIANO Tuning quickly learned with 
luma study course. Diploma granted. 
Amgjricaa Tuning School, 17050 Tel- 
fw Drive. Morgan Hill, CA 95037. 



OP kQiid Power personality, 
wia.aslifFt Fiaa .details. 



SUtA, Box 

98501. 



34^1 



Oiynpia. WA 



WELDING TRAINING. Basic and 
Advanced Training tor Major Welding 
Processes — Arc, Gas, Pipe, TIG. 
MIC, Plasma. Hobart, a non-profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course sched- 
ule. HOBART SCHOOL OF WELDING 
TECHNOLOGY, Box 73, Troy, OH 
45373. 

. UtUUt Auctioneering. Free Cata- 
log. Ralsch World Wide College of 
Auetianaaring, Big., Mason City, lA 
50401. 

SHORTHAND, learn lightning fast 
at home. Self-taught method. Com- 
plete course $3.50. Shorthand, Box 
285-B. Greenville, IL 62246. 

COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Our diploma awarded. Our 
77th year. Free Brochure. American 
School, Dj»|. X746. Orexel at SSth, 
CMeafo60l37. 

MOTORCYCLE MECHANIC. Train at 
home in spare time. Make good money 
in motorcycle shop or start own busi- 
ness. Motorcycle tools, test Instru- 
ments included. FREE "Career IClt!" 
Dept. PCC84, North American School/ 
Motorcycle Repair, 4500 Campus 
Drive, Newport Beach, CA 92663. 



WATCH Repairing. 35 Lesson Home 
Study Course. Free Sample. Diploma 
Awarded. Chicago School of Watcli 
making. Dept. WK. Fox River Grove. 
IL 60021. 



LEARN Secrets of the Kentucky 
Moonshiners! Beer, distilled spirits 
from simple ingredients, $1.00 lor 
pamphlet of easily umderstood pro- 
SSH!!'.J^-°'> Boa 3396B, Boulder. 
CO 80303. 

BROADCASTING: YOU can be a 
HIGHLY-PAID Radlo-Tv announcer. 

iS^^^>^- J*!'* *o get 
oh. FREE iafanaagoB and sanqile 



-^Broadcaster, Bos 7, Hilar, Buf< 
alo, NY 14333. 

BIORYTHMS charted easily, quickly. 
Rush $3 00 lor sten-by-step Instruc- 
tions. .Mva Box 147-PS-l, Knoxville. 

.MD 21758. 



INFLATION TROUBLING YOU? 
New publication tells you what to do 
and what not to do with your money 
and why. Write Economic Security 

troductory Issue today! 

REVIVALS Preached Aaywhst*. Wne 

Christian Tracts. 2006 SB Court 10. 
Ocala, FL 32670. 

MIND-Stimulator Helps Hundreds 
Succeed, nbolt. 3810S Carmel. Glen- 
side, PA 10088. 

PROBLEMS? There's an answer! 
Free Home Study by Mail in the 
Torah or Confraternity New Testa- 
ment, Please state your religion. 
Lamplight .studies, liox 88-E, Brook- 
lyn, NY 1 1229. 



EARN ELECTRONICS DEGREE by 
correspondence. Free brochure. Gran- 
tham, 2000 South Stoner. Los An- 
geles, CA 90025. 



DEGREE Program in Electronics 
Engineering. Our 29th Year! Free 
Literature. Cook's Institute, Deiit. 11. 
Box 20345. Jackson. MS 39209. 

LOGIC MICRO/MINI- 
COMPUTER NEWS 

LOGIC 

NEWSLETTER^ 

SAMPLE COPY SI .00 
LOGIC NEWSLETTER 
POB 252 

WALOWICK, N.J. 07463 



SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
175 Choices.) Study at Home. Di- 
ploma Awarded. Our 29th Year. Free 
Literature. CIEE-30, Box 20345 Jack- 
son, MS 39209, 



CALCULATOR Owners! Compute 
Roots, Trigonometric Functions, etc. 
Calculator Newsletter. Sample Copy 
fl.OO. Huetb Scientific. 17014 Mag- 
noiia Drive, Ha i elcrest, n. 60480. 

DEGREE-Grantlng Correspondeneo 

School Directory: Guide to MedlCU 
Schools: Secret Societies Directory; 
Government Publications Catalogue, 
Aureac, Allenhurst, NJ 07711. 

LEGAL Investigation offers excite- 
ment! Work with trial lawyers. Fas- 
cinating. Good-Pay Career. Learn at 
home, Sparc Time. No College, No 
Experience. Details Free, Umvatsal 
Schools (homestudyi. Dept. Il311> 
104, Uttle Falls, NJ 07424, 



73 CARTOOHINQ, 

SIGN PAINTING 



23 LE.SSO.N Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Tooners. Box 30367. Lincoln, 
NB 68510. 

SIGN Painting — $1000 per month 
part-time. Free catakunia. Kaufmann 
Supply. Csntartowa, HO 05033. 

_ CARTOON for mooay I l l jn«a 
Book: Suecass, Box S85B, Deariiani, 
m 48131. 

MODERN Cartooning taught by 
mail. Write tor free brochure, Car- 
toonerama. Box 263-5R, Branford, 
CT 06405, 
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DETECTIVES 



DETECTIVE Profession, easy home- 
study: free tie-tack or lapel pin, cer- 
tificate, future. GI approved. Profes- 
sional Investigators, Box 41345, Dept, 
CB. Los Angeles, CA 90041. 



DETECTIVE Training Course, Amer- 
ican Detective InaUtute, Box 418-B, 
Fairfield. AL 35064. 

EXCITING Profession. Elasy Home- 
study Course: Diploma. GI Approved. 
Universal Detectives. Box 8180-E, 
Universal City, CA 91608. 

CRIME Fighters! Police, Investiga- 



tors, 

Don' 



77 LOANS BY MAIL 

BORROW By Mail! Up to $3000.00. 
Convenient terms. State Licensed. 
Postal nnance. Dept. 11-10. 6018 
Military Avenue, Omaha, NB 68104. 

CASH LOANS by mall! Up to 
$2,500 on signature alone. No Col- 
lateral! Secret! Union Finanee Com- 
pany, 3608 No. 16th Street. Dept. 
PS. Phoenix, AZ 85011. 
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WtMEMAKINO 



SECRBT GUIDE To Making Drinks. 
Wines apd Umiours, 1862 Book Fac- 
simile. OvarOOO Recipes, 35.95 ' 

75c shlpDiiig. Puewoitb 1 ~ 

S, llinilV. eth Place, 
fL 33601. 

FLAVORS - KCTRACTS, Over 100 
varieties. Wlaa Havocs. Utehea Fla- 
vors, Liqueur and Cordial Flavws. 

List. Kraus. Box 451 -NX, Nevada. MO 

64772. 



ENJOY delicious wines, champagne 
. , from your kitchen. Recipes, in- 
structions — only $1.00. Iles-12C, 
Route 2, Box 640, Lutz, FL 33549. 



WINEMAKING Supplies and Equip- 
ment - Largest Stock. Free Catalog. 
Jim Dandy Wine Supplies. 8454 Beech- 
mont, Cincinnati, OH 45230. 

SAVE A BUNDLE OF MONEYI Make 
delicious wine at home using common 
kitchen utensils. $2.50 for iastaRM- 
tlons. Professional Associates. Box 
144-B, Auburn, NY 13021. 



WINEMAKING, How to make wines 
and champagnes plus FREE BONUS 
toe detsjisT^mes. 10641 VMson. Bd- 
flower. CA 90706. 

FREE Wlnemakers Supply Catalog. 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus, Box 451N, Ne- 
vada, MO 64772. 

WINEMAKERS Free Catalog. Wine 
HoUw USA. 43 N. 0th. Alleatown. pa 
18101. 

WINEMAKERS catalog — fiwa. 
Bacchanalia, 373 Rlvarslda Ava.. 

Westport, CT 06880. 



WINEMAKERS: Itae catalog. iMt 

Service. Arbolyn. Box 863, West On* 
lumbia, SC 20169. 
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wmSMAKERS: Vne niustrated 



catalog of yaaat*. Mulpment. Sem- 

8 lex. Box laaveH, liOiineapolU, MN 
5412. 

WIMBMAKERS . . . Vne Illustrat- 

1^3^PSVu!SSSiapouSi!'lN 46318. 

MAKE Delicious Wine and Cham- 
pagne using only kitchen utensils. 
$2.00 Chassey. 21 Ridge Rd.. Dan- 
bury. CT 06810. 

HOW to malce delicious Wine, Cbam- 
pagne. Use kitchen utensils. Six tast- 
ed recipes. $2.00. South. Box 48S-S 
S. Grantville. GA 30220. 

BEER. Approx. 8c a bottle! Deli- 
cious German Eeer recipes. Bonus • 

FREE WINE YEAST - Enoueh for 
5 gallons of wine, when you order our 
best selling book of winemaking in- 
structions and FAILPROOF recipes. 
Monev ba^k guarantee. Send only 
$1.9« to EN'DEVCO, lit. :i. Box 21- 
SA, ' t i'l::(r 



HarviEwir>jE 



FREE Uti 
Lettarbesds, 

Geer-a. Ill ' 
4587S. 




SEND FOR FREE CATALOG 

U- C-u - c 

DANENBERGER'S BOX 276-S 
^NEW BERLIN. ILLINOIS t261Qj 



79 BUY IT WHOLESALE 



WORLD'S Largest Wholesale Sup- 
ply. 7853 American, European, Japa- 
nese wholesalers. Honskons clothes. 
Rock bottom price*. Automobile dis- 
counta. Firm Oetdls. Intematiraal 
Bumn, B«c l«3i«-PS, Pnrtluid. OR 
97333. 

400.000 BARGADIS Balow Whole- 
sale! Many Freel UauMatiOBS . . . 
Closeouta . . . Job Lota . . , Slngla 
Samples. nMOotaUa, Woridwlde Bw- 
gamhunten. Box 730-B. Holland. MI 
■19423. 

HEARING Aids. Batteries. Whole- 
sale. Catalog 25c. Fiston. Box 144E. 
New Preston, CT 06777. 



DRAFTING Eauipment. Templates, 
Catalog 300. jSbn. Box 133-8, Mt. 
Holly. NJ 08080. 

SAVE 50 'T,- : Metal PictUT* Ftamea. 

Details 25c. Frames, 2375PS. Uttto 
Rock. AK 72201. 



BO ADV£RTI8tNQ 
AGENCIES « SEKVKES 



FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers, magazine 50c. Chicago 
AdvartWnc Agency, 38 B. Jaekaon, 
8«0- 



CUeaco 60604. 



BUSINESSMEN advertise your prod- 
uct on a perpetual calendar. Write 
Bmk Sa>es. P.O. Box 6893, Providence, 
RI 03940. 

Ba afTaATwFlandTlII 49738. 

B1 BUSINESS SERVICES. 
MAIUNG USTS 



HOME Wwlc Opportunity Saekeia. 
Wnm our Ada. ninted List. 500 
Names 83.00. Feeler. PS. 308 Afnaw, 
Bonham. TX 75418. 

B3 RUBBEB STAMPS » 
OFFICE SUPPUES 

1000 GUMMED ADDRESS LABELS 
81.00. SAVE Time and Money. 
Royal Bnter^lses. Box 5153. Green- 
vKDe. SC 20606. 

PREB stamp catalog 45 type styles. 
fnt aervice, low j^cea. Mckson's, 
BoK 443B, AanUiii tiS, OeoiSl. 

MIMEOGRAPHS, 1.000 Monocmn 
Address Labels $1. Rubber Stamps. 
Cards. Supplies. Combs Entenniaes, 

2526 High St. 94601. 

S4 PMNTINQ. 

MULTIGRAPHINO. ETC. 

1,000 GUMMED Addrwu Labels 

SI .00. Vemco. Box 121. Whittier. OA 
90608. 

196 ' POPULAR SCIENCE 



1000 GUMMED Address Labela 

$1.00. Walt's. Box 960. South Bend, 
IN 46624. 

STATIONERY. Rubber Stamps. La- 
bels. Informatkin nrMd boBcwood, 
D-4M4. FMrt Johnson, NT ISOTT. 

PRINTING Supermarket Short Run 
Specials. 1000 - $4.75. 5000 - $22, 
1000 Envelopes $8. Shipping 9 hours. 
Get Free Printing .Specials Price Lists 
"Do You Make These 18 Mistakes 
When You Buy Printing." Speedy Ofl- 
set Printers, 33936 Aurora, Bedford. 
OH 44140. 

frulitbra'. 

Bo<d(s. Burinass v 
bels. JORDAN'S, 51 
Lima. OH 45801. 

BUSINE.S-SMEN'S SPECIAL - 1,000 
Business Cards. 250 Letterheads. 250 
alO Envelopes, 250 Billing State- 
ments. 250 Stock Memos - only 
$19.95. AlUtate Press. 5303-PS Mil- 
waukee, CUcaoo 60630. 



B8 PRINTING A RUBBER 
STAMP OUTFITS 



BARGAINS; 1350 OOMt 

Mimeographs, OfDee MncMnes. Sbdo- 

graph. Kinir. NC 37031. 

WBOLISAU Printing Prease*. lit- 
er^ws, lae Stums. AmiricMi. Rant* 

3, Floyd, VA 34091. 

SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, electrically 
heated. Sizes 5"r8", 8"xl2". 10"x 
15". Starting outfits. Orders for 
presses, supplies shipped day re- 
ceived. Free catalog low supply 
pricea. Send $1 for postage and han- 
dling (refundable on first order). Cus- 
tom Manufacturing. 406-PS. East 
Elm, Springflaid. MO 65801. 

PRINT TOUR OWN — Printing 
Presses. Type. SuppUee DIreet r 

Factory. Send 25c for CmUOO 
Samples to: Kelsey Company, OS, 

Meriden, CT 06450. 

SAME Day shipment on rubber 
stamp supplies. Revised wholesale list 

No. 10 free, .star Stamp Supply, 732 
Federal, Chicago, IL 60605. 

LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins. 1432 Major, Jefferson City. MO 
65101. 

RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
iwleea, service. Catalog. Jackson Sup- 
ply. Box 443B. Franklin Park. IL 

60131. 

88 OLD GOLD, JEWELRY 
WANTED 

WANTED - Gold, Silver. Platinum 
( any form i . Coins, Information Free. 
^1^ 345 Souih Glasaeil. Orange. 

HIGHEST Cash Immediately For 
Old Cold. Jewelry. Gold Teeth, Watch- 
es, Diamonds. Spectacles, Silver. Plati- 
num. Free information. Rose Indus- 
Mm^^39-T lagt HMttaen, CUmio. n. 

HIGHEST CASH for Gold. Jewelry, 
Gold Teeth, Rings. Diamonds. Watches, 
Silver, Plotinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 B. Monioa, 
Dept. aS7, Chicago 60603. 

B9 WATCHES, CLOCKS-^ 
SALES * SERVICE 

WATCH, Clock, Jewelry Tools and 
Parts. Catalog $1.00. Kilb Company 
Dent S, Drawer 8-A, Milwaukee. WI 
53301. 

WATCH and Cloek Repairing Books. 
Toms, Matailals. Fkee CaUlogs. North 
AmaneBn. Box 77-BX. Pdk Rivar 
Grove. IL 60031. 

DECORATOR CLOCKS - 50 Ideas 
how to make your own gifts, profit. 

Large selection battery, electric i 

ments. Details (1.00. (3oek 1. 
Center, Dept. 10, P.O. Box 68. 
Place. NY 11514. 
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OIFTS 



FREE CATALOG! Full of Christmas 
Gift Bargains. Unusual Items. Win- 
cheater SntemrlBSS. 3807 PS, Har- 
gnve Sttaot. PhlSdelflUa, PA 19130. 

FREE CatalogI Exciting, useful 
gifts. Guaranteed! Prompt service. H. 
Aldritt. 735 14 Avenue S.W., Rocheat- 
er. MN SSOOl. 



TBH IfWB S - Saw to , .^_»_„ 

DOING YOUR OWN WORK easy to 

tallow directions for simplest easiest 
way. Send $3.50 for step-by-step in- 
structions from old Pro. Monroe Ter- 
mite Advisory Service. 703 Almar. 
Santa Cruz. CA 9S060. 

92 MODEiS—SHIPS, 
CARS, PLANES. ROCKETS 

SHIP and Airplane Model Kits cata- 
log 25c. Scientfflc, Inc.. 340 Snyder, 
Berkeley Heights. NJ 07922. 

SHIP Model Kits. Fittings. PUns. 
Books. Tools, Engines, Motors. New 
Illustrated Catalog 7 Sc. Massachu- 
setta Residents add 3% tax. James 



SHIP and Tacht 

Pine conatruetlon Bull fits: V 
printe. Send f 1.00 tor niuatrated cat- 
alog. A. J. Fisher. Inc., 1003 Etowah 
Avenue. Royal Oak. MI 48067. 

HOVERCRAFT - Actual Flying Mod- 
els! Free Flight. Tether or Radio Con 
trol. Send 25c for Flyer or $2.00 
tor Complete Catalog. Venture, Dept. 
123B, Box 5273. Akron, OH 44313, 

93 ELECTRIC TRAINS. 
RACEWAYS 



UONEL 
lOe.. ^d ,.Trains_ fought, 



Catalog 50c. 
Bo 



Bulletin 
Repaired 



SrothtirB, 3041 Chicago Ava- 
Hiicago 6( 



nua, CUcaaw 00033. 



94 FOR INVENTORS 



PROSECUTE Your Own Patsnt Ap- 
pUcatlon. AU Material Necessan^ 
Write: Inventors Service, Box 3574, 
Waahington. DC 20007. 

GBT GOING on your invention - 
make your own Initial patent search 
in privacy without going to Washing- 
ton. "The General Graphics Patent 
Search Guide" shows you how to find 
what you are looking tor. 83 post- 
paid. GENERAL GRAPHICS, Taelmleal 
Dept., Coventry, CT 06238. 

FREE! LATEST DIRECTORY OF 500 
CORPORATIONS Seeking New Prod- 
ucts! It you have an idea for a new 
product— or a way to make an old 
product better, send for our FREE IN- 
VENTORS KIT NO. A-86. It gives vital 
Information on developing and mar- 
keting your invention /idea for Cash/ 
Royalty Sales to corporations nation- 
wide. Ravmond Lee Organisation. 230 
Park Avenue. New York. NY 10017. 



FREE PAMPHLET: "Tips on Mar- 
keting Your Invention ". Write: United 
States Inventors Service Company, 
708-X Cany ButhUnK, WasWniiten, 
DC3000B. 



NEEDING Assistance? Invention 
Development Foimdation. 155 Kent 
Street, Ottawa, Canada KIP 5P3. 

PATENT SEARCHES Including Maxi- 
mum speed, full airmail report and 
closest patent copies. Quality search- 
es expertly administered with com- 
plete secrecy guaranteed. Free Inven- 
tion Protection form and "Patent In- 
formaUon," Write Dept. 410. Wash- 
ington Patent Office Search Bureau, 



Inventitns 

Ideas 
Wanted 

PaUntad 4 Unpatented 
Dgvtiapfd/MailMtHi BvftalMaiaMl 

OnMlnUaa F6r Cafh/lliyaHir Sttoi 

FREE INFORMATION « COPY OF 
"HOW TO SAFEGUARD, DEVELOP AND 
MARKET YOUR IHVEimON 
TO INDUSTRY" 

"NO IDEA IS TOO 5MAU" 

LAWRENCE PESKA 
ASSOCIATES 

DEPARTMCIirTB 

NEW YORK, NEW YORK m» 

SOO Fifth Avenue 
Phone (111) 3S4-MH 

CHicAiiO, ILL. eoeto 

150 South Wacicer Drive 

Phone (312) 344-1173 
FORT LAUDERDALE. FLA. S3906 

Mercede tul Building 

2727 East Oaicland Parle Blvd. 

Phone (1«5) St}-i3i6 
SAN FRANCISCO. CAL. 94164 

44 Montgomery Street 

Phone (41S) •M-1212 
LOS ANGELES. CAL. 90087 

1811 Century Park East 

Phonf (213) 55^102a 
TORONTO. ONTARIO MS* IMS 

101 Bloor Stmt West 

Phone (414) 930-4000 
MONTREAL, QUEBEO HIA 101 

Place Booaventure 

M ElHM 

vJRSKinrtS'MITMH eOLMMMA 

Rosnl Centre 
NH West Gcortia StrM 
Pkon* «M) MMi91 



DRAWINGS - Professionally drawn 
to your specifications In strict confi- 
dence by retfistered inventor with six- 
teen years experience. Design. Con- 
sultation. Details $3.00. Larry McDou- 
gal, Route 7. Fairmont. WV 26SS4. 

HOW To Pile Your Own Patant Ap- 



plication and Succeed. Writa: toyai 
tor's Guide. 468-S Goodapaad Boai 

Virginia Beach, VA 33451. 



Id, 



PATENT SEARCHES Free disclo- 
sure form. Lusk-Evans Limited, 1120 
Conaaeticut Avanue. N.W., Suite 940. 
WMMBtteB. DC ad086. 

INVENTURSI Aailatance with any 
probleni: Daaign. Searches, Protec- 
tion, Promotion, Plnanclal. All dis- 
closures Kept Strictly Confidential. 
15 years dependable service. FREE 
Record of Invention Form, Pioneer In- 
vention Service. 150 Broadway. Dept. 
0-1. New Yorlt, NY 10038. 

PATENT Your InvenUon Yourself! 
Full Instructions; Patent search by 
mail: writing application, claims: 
drawings, forma, daaling with Examin- 

Roaa 9540S. 

PATENT Application Financing. 
Free Patent Searcli Plan. Global Pat- 
ent Division. 23S4-P Telegraph, Oak- 
land. CA 94612. 

FREE LUt Of Patent PuUieatioDs. 
Ptaoaar PMm. Bm 7*0t5. MSSSm. 
OA 30398. 
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INVXN10RSI PREE BROCHURE 
USTINC 1.000 CORPORATIONS which 
may be Interested in your invention. 
Many well-known manufacturers have 
engaged us to locate new products. 
For Free brochure and information re- 
garding the promotion of your inven- 
tion, contact: Gilbert Adama Organi- 
zation. Dept, 17K-A. 80 Wall St..lfew 
York, NY 10005. 

INVENTIONS Wanted ImmedUtely 
for Promoting on Cash or Royalty. 
Patantml. Un-Patented. Free booklet 
outUnaa Royalty Rates. Requlrementa. 
Write; Keifler Corporation, C-710FT, 
Fremont, OH 43420. 

INVENTIONS— IDEAS 

Patent Davalopad — Marketed 
Manufacturers Repreaentetive 
U.S. Patent Office Searchea 

SaiM/ For Fr— InvmMon CftlScM»» 

GEORGE SPECTOR 

LICENSED EN6INCE* — MTENT EN6INEER 
U.S. Falant Offits Fsnmi EnmiiMf 
MIS WashMrth IMgv Haw YaA, ILV. ttOKT 



irivi€riTORs 



Far East Financial Roview says, 
INVENTORS DISCOVER GOLD 
MINE IN THE FAR EAST 
Learn liow your invention can be 
Manufactufod ft Markatad under 
licensing agreement with CASH 
4 ROYALTIES by our HONG 
KONG facilities for world-wide 
mari<eting in U.S.A.. Canada. 
UK Europe, etc. Write: 
RS (Nofth America) ft Co. 

Be>83S1(PS-10) 
Senle Ane, CoM. tS704 



Send lor FREE Booklel 
"HANMOOK ft OUIOI 
FOR mVENTOm" 



Copyrighted materia 



INVENTORS: Manufacturers Need 
New Products. Free "Recommended 
Procedure". Washington Inventors 
Service. 422-G Washington Building. 
District of Columbia 30005. 

CASH - Royalties for Patented. Un- 
patented Inventions. Global Market- 
ing Service, 2354F Telegraph, Oak- 
land. CA 94612. 

INVENTIONS Promoted — For Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector, Licensed 
Invention Engineer, Woolworth Build- 
ing. New York 10007. 

INVENTORS! Either we will sell 
your invention Before you or anyone 
else does, or we will pay you a cash 
bonus. Get Free Invention Evaluation 
and Information; Eagle Development 
Company, Dept. S-10. 82 Wall Street. 
New York City 10005. 

INVENTORS! Don't sell or license 
your Invention until you receive our 
offer. Gilbert Adams Organization. In- 
vention brokerage. Dept. 17K-E. 80 
Wall St., New York. NY 10005. 



INVENTIONS Needed Immediately 
for Manufacturers. For additional in- 
formation Write: Kcssler Corporation. 
C-710IW. Fremont. OH 43420. 



mmnunREiaiiEED 

KEWPRODUCrSl 



Your Invenrions 
& Ideas Developed 

lor CASH/ftOYAlTY SALES 

Request FREE "INVENTION KIT NO. A-40". 
Includes "Innntion Record Forni," "Your 
Inyention - Kt Develepmtnt Protection 
I Mailieting Brochure," t Directory: 500 
Corpontions Seekln{ New Products. 

R. Lm. Pfsidant. Format U.S. Pattnt Exunimr 
Mrmber: IntfrnttlontI Ctivnti^r of Comnmn 



FMYMOND LEE 
ORGANIZATION 



FREE INVENTOR PROFIT REPORT 
CASH waiting for your inventions? 
Free report tells how to reach 25.000 
potential buyers worldwide. One op- 
portunity could make you rich. Before 
spending money on brokers, searches, 
attorneys, models get free report on 
selling inventions for cash or royal- 
ties. No Obligation. Write Internation- 
al Inventors. Dept. 10-S. 120 Liberty. 
New York. NY 10006. 



MR. INVENTOR 

AMERICA'S FOREMOST MAILORDER 
INVENTION CONSULTANT o0ers the 
following services: Patent searches, 
technical development assistance and 
sales promotion. Time payment plan. For 
FREE "Proof of Invention** forms and 
other pertinent information. WRITE; 

CHARLES S. PRINCE, 
509 Sih Ave.. Suite 1008 
New York Qty, 10017. 



99 FOR SALE MISC. 

HOW TO make great German Beer 
Inexpensively - complete easy to fol- 
low booklet - GUARANTEED DEU- 
CIOUS or Money Back. Send $1.00 
to Valient. Box 318p-2. Manotowac, 
WI 54220. 

700 WANTED TO BUY 

QUICKSILVER. platinum. silver, 
gold. Ores analyzed. Mercury Termi- 
nal. Norwood. MA 02062. 

702 TREASURE FINDERS. 
METAL DETECTORS 



TIRED OF DIGGING UP TRASH? 
The all new "Coinshooter" rejects 
bottle caps, tin foil, nails and shal- 
low trash. Detects gold, silver, coins 
and Jewelry. FREE UTERATURE. 
D-TEX ELECTRONICS. Box 451-Y. 
Garland. TX 75040. 

POWERFUL Metrotect Locators 
Detect Gold. Silver, Coins. Relics. 
Money-back Guarantee. Terms. Free 
Information. Underground Explora- 
Uons. Dept. D. Box 793. Menlo Park. 
CA 94205. 



FREE Infformaffien 

7ct on 

• Ready to Use IFCTCdOrl 

• Trxualstcflitd / 

• VtryRdlMt 



I 
I 
I 
I 

yiijffl 230 Park AvenM, I 
^tf^l New York. N.Y. 10017 ■ 



P.O. Box 243, San Gabriel, Cal. 91778 



BURIED TREASURE - Locate up to 
quarter mile away with sensitive Di- 
rectional Locator. Send for Free. In- 
formative pamphlet. Research Prod- 
ucts. P. O. Box 13441-HC. Tampa, 
FL 33611. 



FIND Buried Treasure with patent- 
ed metal detectors that distinguish 
metallic trash from treasure, nave 
push button and automatic tuning, 
ground pickup eliminate feature, great 
range, etc. Free catalog. Gardiner 
Electronics. Dept. 1. 4729 N. 7th 
Avenue. Phoenix. AZ 85013. 

TREASURE Finder Locates Buried 
Gold. Silver. Coins. Treasures. 6 Pow- 
erful Models. $19.95 up. Instant Fi- 
nancing available. Write or call for 
free catalog. Phone ( 713 ) -682-2728 
day or night. Dealer inquiries invited. 
Relco. Dept. A-41. Box 10839. Hous- 
ton. TX 77018. 

703 OF SPECIAL 
INTEREST TO WOMEN 



$800 MONTHLY Possible Address- 
ing - Stuffing envelopes I longhand- 
typing) your home. Experience unnec- 
essary. Details, Send stamped ad- 
dressed envelope. American, Excelsi- 
or Springs, MO 64024. 

$500 MONTHLY Possible clipping 
items from your newspaper. Experi- 
ence unnecessary. Details, send stamp- 
ed addressed envelope. American, Ex- 
celsior Springs, MO 64024. 

PLASTERCRAFT - Profluble Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 62S1R Mentor Park, 
Mentor, OH 44060. 

$700 MONTHLY Possible Address- 
ing at home, (longhand typed l . Free 
Information: DJ's Services, Box 564- 
S. Franklin. MI 48025. 

HOMEWORKERS! $200.00 WEEK- 
LY Possible addressing for firms. BE- 
GIN IMMEDIATELY. Details 25c. 
Hodgkins, Box 10279 PS3, Ft. Worth. 
TX 76114. 

$350 for Your Child's Photo for 
our Advertisements. All Ages. Rush 
Small Photo: Mother's. Child's Name. 
Hollywood Children's, Photos. Dept. 
S-PS-10. Studio City. CA 91604. 

705 MISCELLANEOUS 



PERMANENT Ughter Outlast Bu- 
tane Ughters 2-1. $2.00. Void if 
Taxed. L. demons. Jr.. 5807 Eric 
Street. Ports. VA 23703. 

ORNAMENTAL Iron designs. Book 
of 1600 beautiful, practical designs 
for railings, columns, etc. Free liter- 
ature. Cunningham 3881 South 3200 
West-P, O, Box 2000SS, Salt Lake 
City, UT 84120, 

ACUPUNCTURE TRAINING MANUALS 
DIAGRAMS and Supplies Catalog! 
Institute Chinese, Box 219W, Toronto, 
Canada M6M 4Z2, 

IDENTIFICA-nON CARDS. Send self- 
addressed stamped envelope for free 
samples. NIPCOS, 727 N. Main, Las 
Vegas. NV 89101, 

1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, Box 
24413-F, Oakland. CA U4623. 

EYEGLASSES Wholesale - Free 
Catalog. A-Z Optical Company, Box 
175. Dept. 31. Bay Station. Brook- 
lyn. NY 11235. 



FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Megiddo Mission. 
Dept. 58. 481 Thurston Road. Roches- 
ter. NY 14819. 

MAGNETS - MAGNETS - MAGNETS 
20 DISC Magnets. $1.00: 20 assort- 
ed metal and ceramic. $2.00, 35 as- 
sorted magnets, $3.00. Mr. Magnet, 
90 Harold Lane. Paradise, CA 95969. 



WHAT ARE TIBETAN EYE CHARTS? 

Amazing Diicovery 
For 

_ WEAK Of TIRED EYES 

Slrar\gm«rM vttton bv •kvtcIm. Emv Intirucliom. 
Help aiimtnai* giMMi rviufsllv- 92M m. ftui 
FREE 3} p«t* caulofl ol wnu«ual hMlt^ Itama. 
tl.OO tOf cautofl only. 

HOUSE OF QUALITY IMPORTS 
P.O. Boa <4F. W«*<l«nS H llli. Ca. fl3(4 



WILL Fonna, 13.00. Burco. P. O. 
Box 33e-A. Elk Grove, CA 95624. 

SAVE $$$$. Keep Reserve Ballpoint 
Pens from Drying Out. Indefinitely! 
Send $1.00. No Stamps. Information. 
Box 134-KS. Bronx, NY 10463, 

SEND 50c for Jewelry Catalog. Re- 
fundable, to Franke. 1217 East Wash- 
ington, Fort Wayne. IN 46083. 

NEW - Unobtainable elsewhere. 
Patent pending. Reuseable fire starter. 
Safe. Easy. Fireplace. BBQ. campflre. 
Guaranteed $2.25. Houston Mfg. Co.. 
7476 Tamarack. Dublin. CA 94566. 

KEYS LOCKED IN? 

Don't Panic when this happens. 
Open your '68 thru '74 Ameri- 
can made automobile 
(any series) with the 
EZ-Key Kit. $12.95 
each, two/$21,95. 
COD add $1.00. 
AUTO SPECIALTIES 
P.O. Box 22377-210A, 
Louisville, Kentucky 40222, 
Guaranteed, 

$12,000.00 AVAILABLE for sec- 
ured investment returning 20 an- 
nually. Evaluation fee $10.00, i non- 
refundable i . D.G.T., Box 11818, Phoe- 
nix. AZ 85061. 

MAIL FRAUD: America's $500 mil- 
lion racket. 26 page booklet reveals 
32 common mail fraud situations: pro- 
tect yourself: don't be gypped! $2.00: 
M. Anderson, P,0. Box 145. Bel Air. 
MD 21014. 

BEER GERMAN. Canadian. Ameri- 
can, At Home. SECRET Instructions, 
Recipes, Guaranteed. Send $1,95 Lynn, 
Box 365, Titusville, FL 32780, 

MAKE WINE, 6 delicious flavors, 
PLUS CHAMPAGNE, Instructions, Rec- 
ines. Guaranteed, Send $1.75 Lynn, 
Box 365, Titusville, FL 32780, 



A YEARS INCOME IN-6 WEEKS 




ALUMINUM Social Security Plate 
with Case $2.00. Send name-number, 
Franke. 1217 East Washington, Fort 
Wayne, IN 46803, 

LIE Detector and brain wave mon- 
itor plans $2.50 each. Abe Enter- 
prises, 850 Lome Vista, Palo Alto, CA 
94303, 

• HOW To Collect Up To $83,501 
Worth of Government Benefits Owed 
You." Amazing New Special Report 
reveals little-known facts, sources, 
$2.00. Opportunities Digcst-23G. 301 
N. OrchardT Farmlngton, NM 87401. 

SHOP At Home - Armchair - Save 
in Everyway. Write to Still's Enter- 

Rrlzes Free. Send only $1.00 to 2409 
Cuthbert Dr., Llndenwold, NJ 
08021, 

NEW Invention removes furniture 
stains. Water, alcohol, ink, heat rings, 
nail polish. Safe for any wood. $1.49 
set of 3 pads. Specialty. 16833 Liver- 
nois. Dept. PSIO. Detroit, MI 48221, 

HANDY DANDY Storage JARS 




Handy Dandy 
plastic caps hook 
onto Vt " p e g - 
board to hold pop- 
ular, quarter-twist food 
jars with 1-15/16" 
necK. Unbreakable, 
clear plastic jars are 
also available. 

PPD USA. No C.O.D/s 
WICKLirrC INDUSTDIES 

P.O. Box 286. PS IM 




CAPS 

QTY CAPS JARS ilAflS 



10 $1.50 $2.50 »3 25 
36 4.00 7.50 9 75 

71 7.50 14.00 ID 00 

144 14.00 27.00 35.00 
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PERSONAL 



REMEMBER Numbers, Dates, For- 
mulas. Simple, Proven. Send $3 tor Kit. 
Tabs, 9770 Campo Road, Spring Val- 
ley. CA 92077. 

INVESTIGATORS. Latest Electron- 
ic Aids. Free Literature. Clifton. 
11500-F NW 7th Avenue, Miami, FL 
33168, 

"RULE Others with Thoughts," (Te- 
lepathy) Write: Clarion, Box 1769- 
A6, Chicago 60690, 

IN Debt? How to help yourself out. 
$4.00. Opportunity, Route 4, Richland 
Center. WI 53581. 

GET Everything Your Government 
has to Give. Sena stamped envelope. 
Box 11S435PS, San Diego, CA 92115. 




BLAOUACRPLAmiSi 

Um my wnbaoioble qu«kl)r teorr^«d iyt- m 

lam (o torn o-c S50 00 on HOUt m | 

any (oimo. Ploy reloaad No cordf or m 

chortt le fn«fno<.ia and IT WOtKSl I 



I 



Vow mull b« lotiitiad 100% No obl>golio'>. G«t o 
d«<k ol C9'di ond fry ii tow H b« omottd SSSSSSSSl ■ 
DETAILS VIA AIIMAH I 



I 
I 
I 
I 

^^W>yn«rau>>s S..J2M.I Hailhid.Onn MIOI^J 

NEED Money - Debts Too Big? Con- 
solidate Bills. "Quick Cash" Emer- 
gency Loans Available. Helped Thou- 
sands since 1936. Free Application. 
Interstate, 2 8 E. Jackson, Suite 1204, 
Chicago, 60604. 

DEBT Plan Wipes Out Your Bills, 
Perfectly legal , . . Stops bankruptcy, 
lawsuits, garnishment. $600 to 
$25,000. Free details. Counselor-IB, 
Kerrville, TX 7 8028, 

FREE! Special Report "Remember- 
ing to Remember." Helps you get 
what you want. Write: Dunmore, Box 
2112B, AahevlUe, NC 28802, 



RECORD Telephone Conversations 
Privately - Automaticallv. Leave Re- 
corder Unattended. Roberts, Box 49- 
PS9, Parkridge, IL 60068. 



THE DIVERSITY OF HUMAN 



BELIEVING 



CORR€LHTIOh9 

A NEWSLETTER 
SAMPLE COPY $1.00 
THE LOGIC PRESS 
260 GODWIN AVE. 
WYCKOFF, N.J. 07481 



HOW TO HAVE CONFIDENCE and 
power with Other People. How to 
create good first impressions. How to 
get what you want in business and 
social life. 164 page book tells how. 
$2.25. Roberts Gifts, 51 Institute 
Road, Worcester, MA 01609, 

GREYING HAIR? Greasless Formula 
Returns Youthful Look, Natural Color! 
Send $4.00. Guaranteed! MODCO, 
Dept, 3A10, Box 1365, Fcrnle, B,C,, 
Canada VOB IMO. 

ESCAPE from debts and bill col- 
lectors! Have AAA-1 credit everywhere 
Free report reveals secret plan! Credit 
I4B10I, 333 North Michigan, Chicago, 
60601, 

DON'T Die Without a Will! Consider 
Your Family, Save Legal Fees. 2 
Binding Forms Plus Instructions. $2.00 
Order Now! Documents, Dept, lAlO, 
Box 1365, Fernie, B.C., Canada, VOB 
IMO, 

INSTANT DIVORCE. If you and 
your spouse want fast divorce write 
SAL. Inc., P.O. Box 455. Dubuque, 
lA 52001. 

DEVELOP TELEPATHY! Use battery 
operated aid. Plans $5.00. Kit $8.00. 
Nureka. Box 11804-PS. AtUnU. GA 
30342. 

SECRET Law wipes out debt and 
clear credit. Free details. Wenterprises, 
Box 4011. Atlanta. GA 30302. 

106A HAIR CARE 

LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shiffer 
Laboratories, Dept. 533, Box 398, 
Punta Gorda. FL 33950. 

707 HEARING AIDS 



WHOLESALE Discounters! Aids! 
Batteries! Repairs! AidMart, Drawer 
Z-3, St, Petersburg, FL 33731. 



HEARING Aids, Batteries. Discount 
Prices. Free Trial. Write: Rhodes, 
Brookport, IL 62910, 

HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 
Rockford. IL 61104. 

FREE HEARING AID CATALOG - 
$ave 'A - by mall! Write: 'MONEY- 
$AVERS." 9530PS-10 Langdon. Sep- 
ulveda. CA 91343. 



m HEARING AIDS 

PRICE CATALOG FREE! 



I $UPER $AVINGSI Neweif. Finest. 
I All types. Buy DIRECT & save up 
' to HAIFI No salesmen. Sold by 
I AIR MAIL on HOME TRIAL FREE 
I Catalog. Write: MONEY$AVERS, 
! Dept. PS-10D, 9530 Langdon Ave., 
I Sepulveda. Cal. 91343 
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There are no ordinary jobs 
in the Coast Guard. 



nisi 





Just important ones. 

The Coast Guard is the smallest of the 
five services. Yet its responsibilities are 
enormous. Saving lives. (Last year we 
answered over 54,000 calls for help.) Sav- 
ing property. (Almost $268,000,000 worth 
of property last year.) And keeping our sea- 
coasts and waterAA/ays free of pollution and, 
as far as possible, free of accidents. 

That's why every man and woman has 
an im'portant job with us. And it's why we 
give each of them the best technical train- 
ing available. 

You can learn communications, elec- 
tronics, navigation, boat handling, 
mechanics— almost any numb)er of tech- 
nical skills that can lead to an exciting, 
rewarding career. In the Coast Guard or in 
civilian life. 

Your Coast Guard job will be rewarding 
in more ways than one. You're starting pay 
is over $326 a month with your first raise 
right after boot camp. And since we give 
you free housing, food, clothing and medi- 
cal and dental care, that paycheck goes a 
lot farther than the same civilian pay. 

You'll get your full paycheck even while 
you're learning a specialized skill. If you 
want to pick up college credits, we'll help 
you get them. You'll get Gl Bill benefits 
when you get out. Or if you decide to stay 
in, you'll get top re-enlistment bonuses and 
retirement benefits. 

If you're between 17 and 26, and don't 
want a full-time job, you might consider a 
part-time job- in the Coast Guard Reserve. 
You'll get four full days pay for working one 
weekend a month. Specialized technical 
training. And a real sense of job satisfaction. 

A job where you help others while you 
help yourself is no ordinary job. It is a job 
in the Coast Guard. 

Send us the card and we'll send you 
the details. (Could be, the Coast Guard is 
your kind of job.) 

Help others/ Help yourself. 
Join the livesavers. 
The G>ast Guard. 
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THE 1975 OLDSMOBILES: 
IF YOU LIKE WHAT YOU SEE 
YOUIL LOVE WHAT YOU CAN'T SEE. 




/nfroducmg Starfir-- (c-nf r). ovr now Supc-rcoupe, 98 Pc-gency Hef(); Cuf/oss Supreme Irighll . 



We've engineered better 
mileage into every 1975 
Olds model. 

It took a new opproochi to our 
emission controls. A new lineup of 
engines. Improvements in the 
power train. And other things you 
don't see— but they odd up to o 
new Maximum Mileage System that 
helps make every Olds a better cor 
than lost year. 

Step I: A catalytic converter 

This "pod" full of plotinum-paladium 
coated beads is a new way to re- 
duce most emissions— after com- 
bustion, in the exhaust. They do a 
more effective job— and they 
eliminate some of the 
gas-robbing, com- 
bustion-stage 
controls of 
the past. 



Step II: High-energy ignition 

The engineers didn't stop 
with the catalytic con- 
verter; they designed in 
a high-energy ignition 
system. It means a hotter" 
spark, more thorough com- 
bustion—and it eliminates 
the maintenance of distribu- 
tor points and condenser. 



Step III: Redesigned 
carburetors 

They had a field day here. They 
improved "cold starts" in any 
weather one way— and improved 
"hot starts" another. And they even 
found a way to modulate the fuel 
more precisely for improved 
driveability. 



Step V: Keep on improving 

Which means improving the gas 
mileage by adjusting gears and 
shift points in transmissions. Using 
economy axles. And by making our 
GM-specification steel- 
belted radial tires 
standard. 







Step IV: Resetting thie spark 



Now Olds engineers could 
reset spark timing for better 
performance, instead of 
lower emissions. And 
they added a temperature- 
compensation feature on 
some engines to help 
you get better economy 
in a wider range of 
outside temperatures. 




How mucti better MPG? 

The mileage you con expect in a 
1975 Oldsmobile will depend on 
the model you choose, how you 
drive, and other factors. But as you 
can see, we hove significantly 
improved the capability of our new 
cars to get more miles per gallon of 
gas than a year ago. 

Now, about wliat you 
can see 

There's a lot of news there 
too. And the place to get 
it all, first hand, is at your 
Oldsmobile dealer's. Why 
not visit him today? 



IT'S A GOOD FEELING TO HAVE AN OLDS AROUND YOU. 



PAIIMAII 

GOLD lOOs 



FAMOUS CIGARETTI 




The longer 
filter that's long 
on taste 



FILTER TIPPED 




Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



21 mg "tar;' 15 mg nicotine av per cigarette. FTC Repon MARCH 74 



